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Abstract: Affected by global warming,floods and droughts caused by extreme climate change are frequent
and widespread. Thus, it is of practical significance to identify and quantify the spatio-temporal variation
characteristics of extreme climate for the smooth development of flood control and drought control. Taking
the Yellow River Basin as an example,the basin was divided into eight sub-regions based on the spatial het-
erogeneity of precipitation. The trends of four extreme precipitation indices (CDD,CWD,R10 and RX5) in
each sub region were analyzed by mathematical statistics and linear regression. Based on Bayesian Theory,
Reversible Jump Markov Chain Monte Carlo (RJMCMC) was used to identify and quantify the mutation
position and degree of extreme precipitation index in each sub-region. The results showed that 1)the trend
of warming and drying was obvious in the Yellow River Basin,especially in the northern part of the basin.
2)Meanwhile, the spatial trends of CDD,CWD,R10 and RX5 indices changed greatly,but there were simi-
lar distribution rules between adjacent regions. 3) The abrupt change years of 4 extreme climate indices in
each sub-regions were different, but most of them were concentrated in the 1990s. The results can effective-
ly improve the accuracy and reliability of extreme climate prediction.
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Fig. 1 Geographical location of the river basin and spatial distributions of meteorological stations
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Table 1  Definition of extreme climate index
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Fig. 2 Temporal variation characteristics of different precipitation indices in different sub-basins
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Fig. 3 The spatial distribution of different precipitation indices in different sub-basins
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