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Under global warming, water vapor increases with rising temperature at the rate of 7%/K in accordance with the
Clausius–Clapeyron relationship. Meanwhile, the enhancement of moisture convergence associated with thermo-
dynamic and dynamic contributions will lead to increased intensity and frequency of heavy rainfall under global
warming. Our previous studies show temporal disparities of global precipitation - wet season gets wetter and
dry season gets drier (WWDD) under global warming in the Coupled Model Intercomparison Project Phase 3
(CMIP3), which is mainly associated with thermodynamic changes. In this study, analyses from the CMIP5 His-
torical (1979-2005) scenario showed the consistent results of WWDD in CMIP3 (i.e. related to the thermodynamic
changes), but moisture budget analysis from the multi-reanalysis datasets demonstrate that the dynamic changes
may play a major role from 1979 to 2012 in WWDD. Budget analyses from the reanalysis datasets indicate that
the thermodynamic component, associated with water vapor tendency and omega climatology, has nearly com-
parable contribution to WWDD compared to that in CMIP5. Such results imply that the discrepancy of WWDD
mechanisms between reanalysis and CMIP5 is because of the inconsistent dynamic component in the moisture
budget, related to the tendency of omega and water vapor climatology. The strengthened (weakened) ascending
and descending motion in reanalysis (CMIP5) leads to enhance (reduce) precipitation in wet season and reduce
(enhance) precipitation in dry season among recent 30 years. The vertically temperature profile tendency is in-
dicative of more stable environment conditions in CMIP5 models compared to that in reanalysis datasets and that
leads to weakened vertical motion. Such stability discrepancy between reanalysis and CMIP5 might be associated
with the well-known issue in climate models, in which the stronger warming tendency in mid-troposphere over the
tropics.


