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Abstract

The extreme weather under climate change is one of the environmental problems that the humanity
will face in the future. In western North Pacific (WNP), typhoons often cause huge damage. In addition to
the strong wind, its torrential precipitation is even more destructive, especially for category 4 and 5 super
typhoons. To explore the changes in precipitation caused by intense typhoons under future warming
scenarios, this study selected three super-typhoon cases from Thean (2021): Megi (2010), Haiyan (2013),
and Meranti (2016). This study uses high resolution CReSS model to reproduce these cases and simulate
their precipitation at the end of the 21st century under RCP 4.5 and RCP 8.5 warming scenarios combined
with CMIP5 data. Following analysis in this research includes the variations of relevant parameters,
circulation structures, and water budget.

The results indicate the increase of background moisture and the strengthening of upward motion in
the typhoon circulation cause significant increase in precipitation in future scenarios. In radii of 0-400 km,
precipitation of these cases has 4.63~12.85% increase under RCP 4.5 scenarios and has 6.3~29.6% increase
under RCP 8.5 scenarios. For the inner core of 0-200 km, rainfall in each case has more increase. The radial
mean profiles of water hydrometeors also reflect the rainfall distributions: the water vapor and precipitation
particles significantly increase in the inner core, and due to the rising of melting layer, there is a possibility
that the generation height of ice-phase particles will increase and the quantities will slightly decrease.

As for the water budget, considering different circulation radius and computational accuracy, three
cases were calculated with different radii and durations, but all the results are consistent. In the warming
future, total water transport would increase, including the enhancement of flux convergence, and absolute
humidity change rate; meanwhile, the dominant term of water budget is water vapor density convergence.
In addition, by calculating precipitable water (PW) and integrated horizontal convergence (IHC) within the
height of 0-5.5 km, this study discovers the attribution inducing precipitation in different experiments is
different: rainfall variations in some experiments have more sensitivity to changes of IHC, and some of
which have more sensitivity to PW enhancement. Nevertheless, the fact that the increase of future super
typhoon rainfall by the interaction between these two mechanisms remains unchanged
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