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- Forecasts with probability are desired because it Is
difficult to predict severe events (e.g. local heavy rainfalls).
-Ensemble prediction is also expected to reduce the miss
rate of their forecasts because they provide many
\scenarios of severe phenomena. Y.

—

(The ensemble forecast systems are under developmer?

using the K-computer, and then applied to the several
phenomena such as heavy rainfalls.

-The outputs of ensemble forecasts have been used as
\nput data of inflow predictions of Dams In this project. ~ /
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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 briefly. y




Northern Kyushu heavy rainfalls srire
in July 2012 "

Surface weather map on 1800 UTC 11 July 2012.

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

(Kunii, 2013) =



Forecast results (FT=18)

MSM (LETKF)
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These
Information

would contribute
to decision-
making process.

(Kunii, 2013)




Probability with different leads%

Probability of precipitation (50 mm > 3-hr) with different lead times

JMA operational LETKF POP (50 mm/ 3 hr)
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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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Favorable factors of infense vortices <"

Vorticity at the lowest model layer in the domain
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-Vertical axis indicate the forecast time(min).
-In #004, intense vortex was generated,
while in #007 intense vortex was not generated.

(Seko, 2013)



Vorticity at the lowest model layer in the domain
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-Initial condition is produced by blending those of #004 and
#007 using a following equation.

Ipiendeda = W X L4004 + (1—-w) X L4007
-Weaker vorticity was produce when smaller w was used.

(Seko, 2013)
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-When the horizontal wind and Qv were placed by those of
#007, vortices became weaker.
-This result indicates that the horizontal wind and Qv of #004
are favorable for conditions.
(Seko, 2013)



«y SPIRE

Relation between Intensity of vorticily a £

environments on inflow side

'1 -Average of environments,
such as vertical shear, in
the rectangle of 6 km x 9
km at the southeastern

side of maximum vorticity
were obtained from the

outputs of #004 and #007 .
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-Scatter diagrams of these
values and vortices
indicates the relation
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Vertical shear between z=2.5 km and 0.8 km

0.25
€ #0004
W :#007

vorticity
o
= O
un N

O
[

0.05

_20
Vertical shear

-In #004, the vorticity was intense when vertical shear was
high (indicated by a blue circle).

-Vertical shear of #007 was relatively weaker than that of #004.
(Seko, 2013)



Sea level pressure distributions at 38min=12:08

Sea level pressure #004
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-Low-pressure area of #007 was wider than that on #004.
-It is expected that the more intense southerly wind region
expanded widely in #007 due to the wider low-pressure area.

(Seko, 2013)



Watervapor  #004 vty Temporal

Vorticity - 0.25
20 -Vertical shear - 0.2 Val'lafIOHS Of
Mixing ratio ’
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. _\QQQC ..  watler vapor and
. ' oos vorticity
0 = = —— 1o  -Vorticity intensified
Verticdishear 21 41 61 81 Tmel2min} \when vertical shear
Water R 4607 vortidly  became larger under
the humid air condition.
20 - - 0.2
Vertical shear -This result indicates
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 Results ofResearch ...
Ensemble forecast experiments on tornadoes that
occurred in Tsukuba on May 6, 2012

Summary

Experiments were conducted by changing the initial value of a cloud resolution
numerical model to forecast tornadoes. For the experiments, a two-way nesting
system using a Local Ensemble Transform Kalman Filter (LETKF), a leading-edge
data assimilation technique, was developed. Figure 1 shows a tornado
developmental distribution obtained from the ensemble forecast by LETKF at the
time the strongest tornado ever recorded in Japan landed around Tsukuba and
caused enormous damage on May 6, 2012. Using a 350m resolution model, 10

https://www.jamstec.go.jp/hpci-sp/info/research_results/research_results.en.html
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Domain of CFD
25km*25km*700m
2500*2500*70 points

10 km (dx=10 m) ~(Chen et al, 2013)
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Results ofResearch ...
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



Results of the ensemble forecast systems and
applications using outputs of ensemble forecasts
will be presented in this session
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PR FEE (RIEX)
(6) KAZE LB i ik K 00t HH AR AT SF A DB S
LLIBLE 5T (FRER KR KEHFZERT)
(7) REAVWV-BESREBEERRIaL—ay
KR & (BFEHEHFFAEEE)
(8) Ensemble flood forecasting using transposition of NWP rainfall fields considering
orographic rainfall Yu Wansik (ER&BAR B KEBAZEAT)

(9) 7Y T )Ltk Tl INFAEE —ER($8 P K)



Results of the ensemble forecast systems and-
applications using outputs of ensemble forecasts
will be presented in this session

(1) An application of increments LETKF on 2011 Kyushu heavy rain
Tohru Kuroda (JAMSTEC, MRI)
(2) Ensemble forecast of storm surges induced by the typhoon Haiyan
Le Duc (JAMSTEC, MRI)
(3) Development of the NHM-EnVar system Seiji Origuchi (MRI)
(4) Data assimilation experiments for TCs with the LETKF
Masaru Kunii (MRI)
(5) A forward step to new-era urban NWP:3D structure of the sea-breeze front head as
revealed by super high-resolution mesoscale simulation
Guixing Chen (Tohoku. Univ.)
(6) Development of large-scale flush flood and debris flow modeling
Yousuke Yamashiki (DPRI)
(7) Ultra high-resolution meteorological simulation using the K computer
Tsutao Oizumi (JAMSTEC)
(8) Ensemble flood prediction Ken-ichiro Kobayashi (Kobe Univ.)
(9) Ensemble flood forecasting using transposition of NWP rainfall fields considering
orographic Yu Wansik (DPRI)



