Expounding on recent water disasters using global hydrologic simulations
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How would Global Hydrological Cycle Change in Changing Climate?

The wonder of the water cycle change caused by the climate change

Water circulation on the earth, which is largely affected by Climate Change, influences human life. Thinking extensively about global

hydrology, Yoshimura laboratory aims to clarify its mechanism and its relationship to climate system by various approaches, in order to
contribute to our society. We especially focus on @Improvement of land-surface/hydrological models and coupling with an earth system

model, @Investigation of hydrological cycles and paleoclimate using stable water isotopes and other proxy information and @Improvement
of regional climate projection using Regional Earth System Model (RESM).
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[Precipitation: AMeDAS, Discharge: MLIT] Discharge data are from Global Runoff Data Centre prediction.
(2 Reconstruction of Historical Weather Patterns ® Super-Resolution Imaging of Hydrometeorological Field
by Data Assimilation of Old Diaries by Deep Learning
I C Cloud cover 35.238_140.625_ [%] For climate studies, General Circulation Models (GCM) are run at only coarse spatial resolution.
| £ OId her di 1'“_:‘;“:w=0_57g058 i Therefore, Regional Climate Models (RCM) have been developed to obtain high resolution
Mage O weather aiary PR o_asateordb mz/mse=m.z4sn/ VY results from GCM output (=downscaling) for local impact studies. However, RCM is
(T. Mikami et.al (2008)) ) computationally expensive. This study aims to develop a neural network which emulates RCM
) , r/ \ W at very low calculation cost by deep learning.
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Daily weather information has been recorded in personal diaries from several centuries ago
and can be used as a proxy for climate reconstruction. In Japan, there are around 20 weather

diaries during 18th and 19th centuries. Here we use local ensemble transformed Kalman filter
(LETKF) as the data assimilation technique and the National Centers for Environmental
Prediction (NCEP) Global Spectral Model (GSM) as the climate model. The idealized
experiment using Japan Metrological Agency (JMA) data, revealed that there is indeed
potential to analyze synoptic atmospheric conditions by using the very limited weather.
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Prediction of 2m surface temperature by GCM, RCM, and Deep Learning[°C]
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