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A typhoon transports a large amount of water vapor from the subtropical ocean and often causes heavy
rainfall events that resulted in severe disasters. By the late 21st century, sea surface temperature
(SST) around northern Japan will increase by 4° G under the RCP8.5 scenario. A high SST is a condition
that favors tropical cyclones (TCs) and a number of climate change studies of TCs based on
state-of-the-art global and cloud-resolving models have indicated that intensity and precipitation of
TCs will increase in the future climate. These results suggest that the mid-to-high latitude regions
may be exposed to unusually intense TCs and associated precipitation in the future warmer climate.

From 16 to 23 August 2016, typhoons Chanthu (T1607), Mindul le (T1609), and Kompasu (T1611) hit eastern
Hokkaido in northern Japan and brought heavy rainfal | that caused severe disasters. To understand future
changes in such typhoon-related precipitation (TRP) in the regions, climate change exper iments on these
three typhoons were conducted using a 4-km-mesh three-dimensional regional model in current and
pseudo—global warming (PGW) climates. All the PGW typhoons intensified and tended to travel northward
at slower translation speeds. All PGW simulations projected decreases in precipitation frequency with
an increased frequency of strong TRP and decreased frequency of weak TRP. In the current climate,
snow—-dominant precipitation systems start to cause weak precipitation in eastern Hokkaido about 24 hours
before landfall. Inthe PGW climate, increases inconvective available potential energy (CAPE) developed
tall and intense updrafts and the snow-dominant precipitation systems turned to have more convective
property with less snow mixing ratio (QS). Decreased QS reduced precipitation area, although ratios
of strong precipitation increased. During landfall, in addition to increased CAPE, the PGW typhoon and
thereby its circulations intensified, and a large amount of rain was produced around the storm center.
All typhoons projected to increase TRP amount associated with landfall (+15%-21%) and T1607 increased
the TRP amount before landfall. As a result, the total TRP increased by 14% (Kanada et al. 2019).

The results of the current and PGW experiments were provided to conduct current and future flood
simulations over Tokachi River watershed (Kimura et al. 2019).




