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0 An event of mei-yu frontal retreat east of Taiwan occurred during 13-14
June 2012 and was the most significant event in three seasons of 2012-14

0 During the event, a meso-co-scale low also developed to the southwest of
Taiwan, with organized MICSs along and south of the front

(a) 2012 6/13 0000 UTC 850 hPa  (b) 2012 6/13 1800 UTC 850 hPa
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0 This case is examined and diagnosed in detail, along with the role played
by the associated low development, with a focus on initial retreat

O Occurrence of frontal retreat in three seasons (2012-2014) is also recorded
to examine the climatology and frequency of such events



1.

Introduction

0 A mei-yu front may retreat (move northward) again after passing through
Taiwan from north to south, and lead to a second period of heavy rainfall

0 Past case studies suggest that mei-yu frontal retreat can be induced by
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2. Data and Methodology

2.1 Data for Analysis and Diagnosis

0 Data: CWB weather maps, sounding/surface data, and MTSAT cloud
imageries during case period

0 ECMWEF gridded analyses every 6 h, 0.5 °x 0.5 “for analysis and diagnosis
on frontal movement, and 1.125°x 1.125 °for potential vorticity (PV)
inversion

2.2 Diagnostic Methods

0 Diagnose frontal retreat at 850 hPa east of Taiwan using vorticity budget,
local frontogenetical function (employing 8,), and piecewise PV inversion

B Data interpolated onto 0.5°x 0.5 °grid on both sides along the length of
front

M Divide PV perturbations based on different circulation systems

0 Diagnose the development of the low southwest of Taiwan also using
piecewise PV inversion

B Divide PV perturbations based on different level/moisture property
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3. Diagnosis of Frontal Retreat

3.1 Diagnosis using Vorticity Budget
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3.2 Diagnosis using Local Frontogenetical Function
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0 Both methods indicate that the appearance of southerly winds north of the
front (and thus the retrogression of cold air) was the cause of the initial

retreat, consistent with earlier studies.




3.3 Diagnosis using Piecewise Potential Vorticity Inversion

(a) 6/13 1800 UTC, 850 hPa (b) 6/13 1800 UTC, 850 hPa Low
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0 Main result of PV diagnosis on frontal retreat:
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PV diagnostics of 850-hPa mean wind (full =5 m s7) at grid points just north of
the front from different circulation systems during the case period.

O Result of piecewise PV inversion further confirms that the deepening low
over the southern Taiwan Strait provided the southerly winds east of
Taiwan where the retreat started



4. Diagnosis of Low Development near Taiwan

0 The low to the southwest of Taiwan was accompanied by persistent, active,
and organized MCSs during much of its deepening stage
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0 Method to partition q’ based on level, g” and moisture, following earlier

studies (e.qg., Chen et al. 2003,
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0 PV inversion diagnosis indicates that the low intensified in response to the
latent heating, consistent with satellite imageries and earlier results



5. Climatology of Occurrence Frequency

TABLE 1. List of frontal retreat events, including event period and duration (h), length (degree longitude) and total distance (degree
latitude) of retreat, and location [southern China (SC), Taiwan Strait (TS), and/or east of Taiwan (EOT)| within the rectangular area of
20°-30°N, 110°~130°E during May—June of 2012—14. The length and total distance are mean values over the retreat period, and the case in
the present study is event No. 4. The total numbers of frontal passages in the three seasons are 11, 9, and 12, respectively.

No. Year Time period and duration Section length () Distance of retreat (°) Location
1 2012 0600-1200 UTC 11 May (6 h) 7.0 3.1 SC
2 0000-1200 UTC 12 May (12 h) 6.3 2.9 SC
3 1200 UTC 22 May-0000 UTC 23 May (12 h) 5.0 2.3 SC
4 1200 UTC 13 Jun—-0600 UTC 15 Jun (42 h) 14.3 4.9 South TS, EOT
5 0000-1800 UTC 16 Jun (18 h) 7.8 2.6 ) SC, TS, EOT
6 1800 UTC 24 Jun—-0600 UTC 25 Jun (12h) 13.0 2.9 Chma/ SC,EOT
7 2013 0600 UTC 17 May-0600 UTC 18 May (24 h) 7.8 2.9 SC
8 1800 UTC 19 May-0000 UTC 20 May (6 h) 11.5 1.5 Taiwan SC, TS
9 1200 UTC 21 May-0600 UTC 22 May (18 h) 11.2 1.4 Strait SC, TS, EOT
10 0000-1800 UTC 31 May (18 h) 13.3 2.9 7 SC,EOT
11 2014 1200-1800 UTC 6 May (6 h) 11.5 2.9 TS, EOT
12 0600-1800 UTC 7 May (12 h) 9.8 25  East of TS, EOT
13 0000-1200 UTC 19 May (12 h) 11.0 1.0 Taiwan SC, TS, EOT
14 0000-1800 UTC 21 May (18 h) 10.0 4.0 SC, TS
15 1200-1800 UTC 19 Jun (6 h) 17.0 3.7 SC,EOT
16 0600 UTC 24 Jun—-0000 UTC 25 Jun (18 h) 13.3 3.7 SC, TS, EOT
17 00000600 UTC 29 Jun (6 h) 17.0 2.9 SC,EOT

O During mei-yu seasons of 2012-14, about half of the fronts near Taiwan (17
out of 32) exhibited frontal retreat along certain segment, so the
phenomenon is more frequent than previously believed

0 The present case was the most significant event



6. Conclusion

The appearance of southerly winds, and thus the retrogression of cold air, to
the north of the front was the cause of the initial retreat in the event

the deepening low to the southwest of Taiwan (over the southern Taiwan
Strait) provided the southerly winds east of Taiwan for the initial retreat

The low was accompanied by persistent and active MCSs, and it deepened in
response to latent heating

During the retreat, the mei-yu front essentially turned into a warm front
with corresponding characteristics

--- The End ---

Thank you for listening! Questions?

Reference: Wang, C.-C., G. T.-J. Chen, and K.-H. Ho, 2016: A diagnostic case
study of mei-yu frontal retreat and associated low development near
Taiwan. Mon. Wea. Rev., 144, 2327-2349.
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0 During retreat, the front exhibited characteristics consistent with a warm
front in vertical structure and associated weather changes
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0 However, none of the 17 events was analyzed as warm front during the
retreat

O /It is hoped that current study can help raise the awareness of such events of
mei-yu frontal retreat
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