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[Abstract]
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WREF.

Detailed spatial climate prediction data are essential for reviewing the evaluation and
adaptation measures of the impact of climate change in each region. Detailed spatial
climate prediction data covering the entire area of Japan have been generated through
several projects such as S-5, Kakushin, and RECCA. The data generated through these
projects have limitations on the emission/concentration scenario, prediction period,
Global Climate Model (GCM), etc.

In this study, we have developed a dynamical downscaling system (climate change
downscaler system), which is a Web application that runs through Web browsers (such as
Microsoft Internet Explorer or Google Chrome) on Windows- and Linux-based PCs. The
system enables non-specialists of climate simulation to independently make regional
climate change projections. In the system, a Pseudo Global Warming (PGW) method is
employed to compute the current and future climate. The PGW method can perform
efficiently and accurately on a PC.

With this system, users can arbitrarily select an emission scenario (SRES and RCP), GCM,
and prediction period. In addition, the system can assess the impacts of future
urbanization and farmland development on regional climate change. It has the ability to
compare the current climate simulation results with observation data. The system also
includes a guideline in order to make it easier for non-experts to understand current and
future climate simulation results. A visualization function of projected results and CSV
format data generation function are also included in the system.

The system has been introduced on a trial basis to an S-8 group and an organization in a
developing country (BMKG, Indonesia). These institutions showed great interest in
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utilizing the system.

To test the performance and limitation of the downscaler system, several numerical
experiments by the WRF model were conducted for a winter climate on Hokkaido Island.
The system was able to predict future snow depth change in Hokkaido for each future
decade. Furthermore, the regional climate model installed in the downscaler system was
used to analyze the impact of climate change on snow properties and agricultural yields in
Hokkaido.

In addition to the many advantages derived from the downscaler system, we summarized
the limitation of the downscaler system, which helped to improve the user's understanding
for reliable regional climate projection.

The downscaler system was demonstrated in a university class and international
training course to discover potential users worldwide.
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