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Type A %*%sz (Extremely torrential rain (>350 mm day-1))

Date Max Daily |The average The average 850 |6e700hPa|Divergence | at 700 hPa |Divercenc| Synoptic
rainfall — |moisture hPa wind /wind |- 8e1000 |at 850 hPa at|at SW | eat 200 | type(L or S)
accurnulaton|{Tux(specific dircction at UA - |hPa at UA |[SW (A7  Pae ) hPaat SW
(mm)/Lhe |[humidity) - (BEf7 tm -8/ [(B7 1K) [(BEfi7 s (BEMT 8
occurrence  |thorizontal wind)at |deg)
of extremely [1000,925 and 850
heavy hPa at [JA
rainfall  |(EE{%ge-kg ., m -
)
1.1997/6/5.A 1.017% 122 8.8/233 -16 =0 -0.3 1.7¢-05 L
2.2000/6/13 | 351.0/22% 106 4.8/243 -2 -8.1e-05 -1.3 7.1e-06 I
3.2001/5/20 | 535.5/38% 165 10.8/250 -8 -2.8¢-06 -0.3 1.3¢-05 | S, (Taiwan)
@2003/6/7TM | 379.5/87% 250 16.8/263 -13 -3.8e-05 -1 6.7e-05 |S(Taiwan Strait)
5.2005/6/12M | 508.0/59% 166 10/252 -3 -3e-06 -0.2 = 0 | SANESCS)
6.2005/6/13M | 578.0/55% 162 10.5/236 -7 -4e-06 -0.2 2.1e-05 |S,(E Taiwan)
@2005/6/14,E 414.5/85% 163 9.1/247 -7 1.6e-03 0.1 -1.7e-06
(231) (14.6/244) (-6) (-3.4e-0%) (-1) (4.2e-06) L
@20()5/6/15,]5 463.0/62% 228 14.3/239 -5 -7.9e-05 2.1 8.3e-05 L
9.2006/6/8 358.5/10% 244 16/236 -18 -le-05 -0.4 3e-05  S(W
Taiwan)
@2006/6/9 | 811.5/75% 245 16.6/247 =21 -3e-05 -0.9 3.5e-05 L
@2006/0/10,M 478.5/65% 273 20.4/253 -11 -6.7¢-05 221 6.2¢-06 L
A

Type B : B¢}y (Torrential rain (200~350 mm day-1))

1.1997/6/4 | 323.5/24% 107 7.5/238 -12 -2e-05 -0.7 2.4¢-05 |SAS Taiwan)
2.1998/6/4AM | 311.5/32% 89 7.3/258 -7 -2.2e-06 -0.1 1.3e-05 |S,(E Taiwan)
3.1998/6/5 | 335.5/24% 71 5.4/256 -4 -3.9¢-06 -0.1 4.6e-06 L
@1998/6/8 M | 341.0/74% 93 9.3/243 -2 -2.6e-06 -0.1 7.5e-06 |S(E Taiwan)
5.1989/5/28 | 206.0/15% 110 7.8/274 -3 -2.7e-06 -0.7 -2.2e-05 L
6.2001/5/29.E | 290.0/20% 71 34170 -8 -2.6e-06 -0.02 5.2e-06 [S,(E Taiwan)
7.2001/5/30 | 277.5/30% 116 7.8/220 -6 2.9¢-06 -0.1 1.1e-05 | SAN SCS)
8.2001/6/14 | 262.5/28% 221 14.9/248 -12 7.2e-06 -0.02 1.8e-05 L
9.2003/6/12 | 222.5/9% 184 11.8/237 ) -2.2e-05 -0.7 3e-05 L
AD2005/6/3 | 249.0/40% 136 7.8/243 -14 7.5e-06 0.2 1.9¢-05 | S.(Talwan Strait)
11.2005/6/16 | 200.5/21% 129 8.7/229 -8 -3.3e-07 -0.1 8.5e-06 L
12.2006/5/29 | 236.5/11% 93 847248 -7 -14e-05 -0.3 2.9¢-05 L
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ABSTRACT

Extremely heavy rainfall events over southwestern Taiwan (south of 23.5 °N and west of central
mountain range) during the Mei-Yu season (mid-May to mid-June) of Taiwan from 1997 to 2006 are
analyzed using 104 rainfall stations in the region and EC/TOGA data. During this 10-year period, 23
extremely heavy rainfall events (daily rainfall accumulation greater than 130 mm and hourly rainfall rate
exceeding 15 mm recorded by at least at one of the stations) occurred. For these events, at least 5 stationsin
the area satisfy the extremely heavy rainfall criteria. Among 12 of 23 cases, the synoptic condition at the
200-hPa level is characterized by a mid-latitude trough extending from northern China, northeastern China
or eastern Siberiato the area near Taiwan Strait or southeastern China (L type). For the remaining 11 events,
a short-wave trough appears in the vicinity of southern China, northern South China Sea or Taiwan at the
500-hPa level with a low-level pressure trough and the associated shear line in low levels (S type). Strong
southwesterly flow (or LLJ) is found south of shear line. In some of these cases, a closed circulation
associated with the low-level pressure trough is evident. Favorable large-scale conditions over southwestern
Taiwan for the development of extremely heavy rainfall cases including upper-level divergence, low-level
convergence, upward motion across the jet-frontal system and low-level warm, moist tongue with high e

values (>340K) (Chen and Li 1995) are found in these 23 cases. Five of these 23 events satisfy extremely
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torrential rainfall event criteria (maximum daily rainfall accumulation exceeding 350 mm) with at least
60% of rainfall stations over southwestern Taiwan recording extremely heavy rainfall. These five events
occur in the environment with low-level moisture flux exceeding 220 g kg™ m s over the area about 200
km southwest of Taiwan and about 1 Pa s* ascending motion at the 700-hPa level over southwestern
Taiwan. In seven of these 23 events, the average hourly rainfall rate over southwestern Taiwan exceeds 15
mm at least once. The peak rainfall rate occurs aimost simultaneously over the coastal plain, and sloped
areas when a convective episode moves inland. In ten of these 23 events, the average hourly rainfall rate
greater than 15 mm over coastal area appears at least once. Six of these 10 events have a morning rainfall
maximum in hourly rainfall accumulation. The interaction of prevailing wind and offshore flow in the early

morning may enhance the coastal rainfall in the morning.

Key words: Mei-Yu, Extremely heavy rainfall



