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Introduction [The Case

Three tornadoes were generated |~ AN
in 2012/5/6, about 12:30 JST. ;% IS j\/ ~4
Seko et al. (2013) ¥ G /
- Two tornadoes were reproduced in | 7 e
the data assimilation experiment. |
However, the sites of the south F3 &
tornado shifted about 10 km north. |~ ] s
e 58 ;'\\,‘_W;:/JL
Yamauchi et al. (2012) s N
- The south tornado was observed | § !
by MRI Doppler Radar. S

) This Study ]_
Doppler wind observed by MRI Radar is assmllated
and the impact of the assimilation is clarified.




Introduction The Vortex Observed by MRI-Radar
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= The tornado was observed well

"%
by MRI-Radar. Ky



Experimental Design About Nested NHM-LE TKF

.\
Genesis
May 5, 21JST May 6, 03JST May 6, 09JST May 6, 15JST
From May 3, LET%F yLETKF yLETKF of the LETyKF
09JST Analysis Analysis Analysis Analysis
,| # Tornado

Boundary Condrtlon evqry hour .
Boundary Condlthn every hour i

Outer-LETKF

Buleosumoq

- 12 members : ﬁ },;',
- 15km grid ﬂﬂﬂ[» g B?t?t?hﬁ»
Inner-LETKF 5
-12 membero 5 From May 6, 10JST
- 1.875km grid Downscaling Experiments
2 Operational observation: 13 b 12 + VS|
Surface (pressure), Radiosondes (wind, humidity, temperature), B membobers ( ano ySIS)
Planes (wind, temperature) and Wind profiler radar (wind) - 1.875km and 350m grld
| GrdInterval | Initial Tme |
Outer 15 km 5/3 09:00JST Operational observation data of JMA (every
LETKF 1 hour) are assimilated.
Inner 1.875 km  5/6 03:00JST CTL: Only operational observation data of
LETKF JMA (every 10 minutes) are assimilated.

VR: Doppler wind data is also assimilated

Downscaling 1.875km  5/6 10:00JST Initial and boundary conditions are analysis
Experiments 350 m 5/6 10:30JST of the inner LETKF in both CTL and VR.



Downscaling Experiments ~ (3enesis of VVortices

, (uy) (m/s) @z=20m
120506 02:30UTC

REEEET

qr (g/kg), (uyv) (m/s) @z=20m qr (g/kg), (uy) (m/s) @z=20m qr (g/kg)
20120506 02:30UTC 20120506 02:30UTC 20

AWRErL g - iy

o —n

e

T T T T T

e T T L T e T

-

| N o

' W
t T
t t 1o f
t b Tt
3 : t 19 + o
35N; ’ b T e \
d e ) i trory f' E ] .
E i t t + 1™ T : A
Ay t ] B " ttr /'T’a_,‘ hort LI R A
i 4 3 rf!iﬂi.ﬂfTT " \ .- 1' f!!ﬂT*:*T? q:ﬂ.ﬂfal =
v 4 oA 4 IR ERE | B A s D 1
Aoy Not '.la,,sf:., 5 ¢ l.l.,,if:,n ',
LI ﬁxa'i'"‘;- . CTL !nﬂﬁ?.,_- 1/!«'! 4 X
55N 2 . 2 2y . . PR R ' > AAa b poat eVl
P aoa oy L) aSSImIIated -Tﬁ/-f L i ) T f ;?ﬁ::«‘ LR TR RN N I 11 .
4 -‘l“. 4.+4+I:vsi”7|!1«;«;!4+ﬂ.|"f.f'f --”. L Tfﬁ\'i«;i!\‘i{T:‘TrI '\T\'lil u:i\'fl.‘! TT#H!I:«:!!!IT:I???
139E 139.5E 140E 140.5E 139E 139.5E 140E 140.5E 139E 139.5E 140E 140.5E
N R T s0
[ |
. . . . *_
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Arrows: Horizontal wind (m/s, z*=20m)
Red Point: High relative vorticity area (>0.03/s, z*=20m)

= The vortex was generated at
south edge of precipitation area.



vmax (m/

Downscaling Experiments Strength an
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Time series of maximum velocity
around the south vortex (z*=20m)

d the Path of Vortices

High relative vorticity area
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= The south vortex in VR is stronger
and the path shifts to the south.




Correlation Analyisis What Decides Strength of the Vortex
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Low-level moisture increases
near the genesis point
of the vortex.

» The vortex
becomes stronger.



Correlation Analyisis What Decides Strength of the Vortex

the Vortex



Correlation Analyisis
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_ Correlation Analyisis What Decides the Path of the Vortex
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at the path of precipitation area.



Correlation Analyisis '
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Summary

In the case of tornadoes in May 6, 2012, Doppler wind of MRI
radar is assimilated with the Nested-LETKF system.

Results

The south vortex became close to real because low-level
moisture and SReH were corrected.

= Correction of wind and moisture at low level
is effective to reproduce vortices.

Future Plan

Higher resolution LETKF, more members, more observations
(Ground Observation, Reflectivity, Dual-pol information of Radar and so on)

= to improve the accuracy of the reproduction
= to clarify the genesis mechanism of tornadoes



