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Ultrahigh Precision Meso-scale Weather Production
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Goal 3: Basic research using very high resalution atmospheric models
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Remove uncertainty

Enhance forecast of tropical cyclone inlensity
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ensemble analysis and forecast systems
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(GoaIZ: Development of a regional cloud-resolving ensemble analysis

and forecast systems
Conduct probability forecast of torrential rainfalls less than half-day earlier,
while specifying the occurrence time, location and intensity using the cloud
\resolving ensemble forecasts.
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ensemble analysis and forecast systems
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AThe ensemble forecast systems are under development using\
the K-computer, and then applied to several phenomena such
as heavy rainfalls GRIC&KDT7 YT ILFHI AT LEHF).

The outputs of ensemble forecasts have been used as input
data of flood and landslide predictions in this project (;#t7KE7

\ILOTHKEETILEADISA). Y,

(Results of the ensemble forecast systems and the\
applications using the outputs of ensemble forecasts, which
will be not present in the following talks of this session, are
shown brleﬂy(Web%”C‘fnJl LTUWSBIEXETOREAS, BFED
BEETSAOHRRTRRTELLREEBALET).
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Northern Kyushu heavy rainfall in July 2012
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-Simulation of Sea breeze
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-1000 member’s ensemble forecasts
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Northern Kyushu heavy rainfalls in July 2012 *%3ig
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Surface weather map on 1800 UTC 11 July 2012.

Rainfall totals reached as much
as 800 mm over 5 days.

(Kunii, 2013) -



Forecast results (FT=18)

MSMFST 2012

These
Information
would contribute
to decision-
making process.

(Kunii, 2013)
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http://www.mri-jma.go.jp/Topics/press/20130830/press20130830.html

Weather and Forecasting 2013 ; e-View doi: http://dx.doi.org/10.1175/WAF-D-13-00032.1
Mesoscale data assimilation for a local severe rainfall event with the NHM-LETKF system
Masaru Kunii
Forecast research department, Meteorological Research Institute
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_Results of Research ...
Super high-resolution modeling of 3D structures of

the sea breeze front head by the Down-Scaling
Simulation System (DS3)

Summary

The sea breeze has an important influence on the local weather and
environment over the coastal areas. In particular, the passage of sea breeze
front can bring a sudden change of winds, temperature, air quality, and even
convective weathers. To date, however, it still remains a big challenge to
realistically predict the detailed structures and progress of the sea breeze front
over coastal city.

http://www.jamstec.go.jp/hpci-sp/info/research_results/

research results chen.en.html



1000-member ensemble forecast S o
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 The EnKF has an advantage that a flow-dependent background error
covariance can be estimated explicitly in the process.

 The finite ensemble size introduces a sampling error into the
background error covariance, leading to degradation of the accuracy
of the analysis fields.

(a) 50-member {b) 50-member with localization (c) 1000-member
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Maps of the horizontal distribution of the error correlation of ..
the horizontal wind at the 500-hPa level from the center location. (KU nii, 20 14)
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Results of Researches

The 1000- member ensemble Kalman
filtering with the nonhydrostatic
numerical weather prediction model
on the K computer.

* Summary

For improving numerical weather prediction (NWP) for severe phenomena such
as local heavy rainfalls and tornados, an accurate initial condition of NWP
models is essential in addition to the improvement of NWP models. The initial
condition of the NWP model is prepared through the data assimilation process,

http://www.jamstec.go.jp/hpcisp/en/research_results/enkfl

000.html
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applications using outputs of ensemble forecasts *
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(3)Urban weather forecast at super high resolutions
using a full scale nested local prediction
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Results of the ensemble forecast systems antricis3

applications using outputs of ensemble forecasts

 Multiple eyewalls and wind features in the 2012 Typhoon

BOLAVEN Seiji Origuchi (MRI)
 Implementation of a high-resolution atmosphere-ocean coupled
model with an ensemble Kalman filter Masaru Kunii (MRI)
 Urban weather forecast at super high resolutions using a full
scale nested local prediction Guixing Chen (Tohoku. Univ.)
e Super high resolution experiment of heavy rain in large area
using the K computer Tsutao Oizumi (JAMSTEC)
 Development of Hydro-Debris 2DH / 3D for HPCl and it lzu-
Oshima and Hiroshima disaster. Yousuke Yamashiki (DPRI)

e Ensemble flood prediction Ken-ichiro Kobayashi (Kobe Univ.)
e Application of Flood Early Warning using High-Resolution
Ensemble Rainfall from NWP model Yu Wansik (DPRI)
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