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Abstract

On 11th June 2012, a Mei-Yu frontal rain band brought over 400mm rainfall
to northern Taiwan within 8 hours. The numerical weather predictions were not
able to forecast the movement of the rain band and the extreme rainfall.

The leading edge was moving southeastward in a fast speed of 15 km hr™.
Once it reached the north coast, the movement of system was almost stationary
and brought the most intense rainfall between 22 LST to 24 LST in northern
Taiwan. Meanwhile the strong low level southwest wind which was called
barrier LLJ was detected to the west coast of the island. (Li and Chen 1998)

The purpose of this article is to utilize the Doppler radar network data near
northern Taiwan to study the dynamical reasons for the evolution and movement
of this torrential rain event. Through a variational multiple Doppler wind
synthesis algorithm by Liou et al.2012, the three dimensional winds at different
time stages are retrieved. The wind fields were further applied to the calculation
of the perturbation pressure and temperature fields.

The changes of the vertical motion and the new cell propagation were
studied in detail. The interactions between the low level jet, the Mei-Yu front
and the high terrain was also discussed. The fast motion of leading edge: the
cold pool dynamics of the Mei-Yu front and the stronger convergence from the
southwest Low level barrier Jet promoted the convection of the central part of
the leading edge. The stationary movement of system on land: The propagation
speed toward south was balanced by the southwest barrier jet. Hence the newly
formed convection was pushed back to northeast and joined the old system.

The interaction between the front, the terrain and the jet was clearly shown
by the radar analyses. It can explain the movement and evolution of different
stages of this system and the event of the extremely torrential rainfall in northern

Taiwan.
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(a) 20120611 20LST 200hPa EC
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(d) 20120611 20LST 925hPa EC

)

)_Q///‘,l

)
>V |
00 XD "}\ 14

e

B 3.5 67 11 p 1200 UTC 925 mb ECMWEF re-analysis » & ¢ %15 & &
(10°msh) w2 AR AR 7@ (FEp 4 2013)

CREESRBRI A

Iy S
* ° \ i
3 N
oy “ S & A
> e VN
0) .‘\ ."
oy !
% I
& S
. YNk 7
. r e et alRECTY o
- . 1 ) &
A \\_'
BT A -

'o....saaaj
\
iy
g
(o n
'

B13.6 6 11 p 2000LST (a) ‘= 52 Fh 2 BT 85 & £ 4 + 6 7% (R
SR 2T (D)3 E WA BT G I DG A - R R 0 15

L HE R R R 0 T % SR MCS -

42



B 3.7 &k MCS£E %47 & B (4 # Meteorology today 9 page.375)

other (3%) Linear MCS Archetypes
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2230LST DZ and Wind level=3KM
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2230LST Wind S—N level=2.5KM
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2230LST Div. and Wind level=1KM 2300LST Div. and Wind level=1KM
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2230LST Div. and Wind level=2.5KM
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2230LST Speed and Wind level=8KM

2300LST Speed and Wind level=8KM
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2330LST Speed and Wind level=8KM 2400LST Speed and Wind level=8KM
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# 1.1 Dbarrier jet £ low-level jet +* #& (4% p Li and Chen 1998)
Parameters Barrier jet Low-level jet
Maximum altitude (km}) ~1.0 ~2.2
Length (km) =200 600
Offshore width L, (km) 60-120 —
Orientation (dir) Parallel to the NW coast SW-NE
(or CMR)

Vertical wind shear (X 107757")

(below) ~10 ~6

(above) ~4 ~3
Formation mechanism Blocking of the SW flow Subsynoptic-scale

by the island obstacle

processcs

%21 7322

2= : g -
hany 0 BomiEm

(Gal-Chen, 1978)

1. Multiple Radar e
-7 Wind Synthesis 3D wind field
-~ . u, v, w
- (Liou, 2012)
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