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Purpose and Background of the Research
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Hirosaki is a historical city which may have caused by less
natural/artificial disasters. However, we are affected by the global
warming. In order to know its impacts on cold regions and to
improve forecasts for mitigating disasters, it is essential to know
the amount and change of snowfall. However, measuring precise
snowfall amount is a challenging task. Therefore, we improve
Asian Precipitation — Highly Resolved Observational Data
Integration Towards Evaluation (APHRODITE) of Water
Resources precipitation data for snowfall. We promote the
following four themes which relate each other.

[Theme 1] Improvement of orographic precipitation/snow
algorithm in APHRODITE

[Theme 2] Use of Hirodai Shirakami Radar for machine
learning to estimate local snow amount

[Theme 3] Combined analyses using both stable snow-water
isotopes and satellite data in meso-scale models

[Theme 4] Detection and monitoring of landslides based on
the studies in historical landslide records and precipitation

intensity in the mountainous regions
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Research Results
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The latest results, products and information are given at
http://aphrodite.st.hirosaki-u.ac.jp.

[Theme 1]

We released adjusted APHRODITE precipitation data for Japan.
Two scientific papers which describes End-of-the-day (EOD)

judgement and wind-correction are published. We wrote expert

guide at NCAR climate guide by invitation.

[Theme 2]

We analyzed observed Hirodai-Shirakami radar to investigate the
effect of orography to local precipitation. We used
APHRODITE data and Hirodai-Shirakami radar data to
improve winter precipitation forecasts around Hirosaki. We
reduced absolute error about to 1/3.

[Theme 3]

We collected daily snowfall samples during the first winter
(2019/2020) in Hirosaki, and we collected snowfall and water
vapor for the 2nd winter (2020/2021) to investigate the water

isotopes. Based on the 1st winter water isotopes, we clarified the



different properties and mixing of two different sources in
precipitation.

[Theme 4]

In the Shirakami Mountains and Nepal, where there are few
precipitation observation points, we conducted a geological and
topographical survey of the slope fluctuation occurrence and
their surroundings, and grasped the predisposition to these slope

fluctuation fields.
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We promote studies on adaptation to climate changes by

developped APHRODITE data over Asia. The first winter was
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An example of observation by Hirodai Shirakami radar
(5 January, 2017)

warm and we had less snow in Hirosaki. In contrast, we have
plenty of snow and some storms during the second winter. We
do analyze snow and water vapor isotopes in the second winter
and compare them to that of the first winter. We have just
started modeling isotopes in a JMA mesoscale model in order to
clarify cloud development processes to show the observed snow.
Both observing solid precipitation and representing orographic
precipitation are challenging topics. Therefore, our efforts in
observing and quantifying precipitation amount and properties
will be the base of developing APHRODITE precipitation and
the results obtained throughout this study will be transferred to

the other cold and mountaineous regions.
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Snow observation at The Shirakami natural science park,
Hirosaki University
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Landslides at the slopes triggered by heavy precipitation and/or wet soil
conditions



