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Assessment of changes in climate extreme are important because of their devastating consequences on human
livelihood and socio-economic development. This study presents an analysis of the changes in temperature and
precipitation extremes of the Karkheh River Basin-Iran in 21th century. The latest observations in the past three
decades and multimodel ensemble projections from eleven General Circulation Models (GCMs) under the three
Representative Concentration Pathways (RCPs) 2.6, 4.5 and 8.5 scenarios using the Bayesian Model Average
(BMA) approach are employed for analysis in this study. The twenty-seven indicative temperature and precipita-
tion indices recommended by the joint World Meteorological Organization CCL/CLIVAR/JCOMM Expert Team
on Climate Change Detection and Indices (ETCCDI) were calculated. Then the annual trends of the indices were
estimated by Theil-Sen method and their significance was tested by the Mann-Kendal test. Results indicate that
most warm (cold) extreme temperature indices have shown significantly positive (negative) trends in the Karkheh
River Basin in past three decades, while only slight changes in precipitation extremes can be observed. Ensemble
projection by eleven GCMs presented in Phase 5 of the Coupled Model Intercomparison Project (CMIP5) based
on the BMA method, suggests that the increasing consecutive dry days (CDD), together with the decreasing
frost day (FD) and increasing warm nights’ frequency (TN90) may lead to more frequent droughts in this Basin.
Meanwhile, slight increase of annual count of days with precipitation of more than 10 mm (R10), maximum 5-day
precipitation total (R5D), simple daily intensity index (SDII), and annual total precipitation with precipitation
>95th percentile (R95) in projections indicate a probability of flood occurrence in summer together with frequent
occurrence of droughts. Our finding can provide beneficial reference to water resource and eco-environment
management strategies in this unique region for associated policymakers and stakeholders.


