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The Taiwan Area Mesoscale Experiment
(TAMEX, Maydune 1987)
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TAMEX Radar observations along
Meiyué¢ T NReyetial. 1990; Lin et
al. 1990, 1992; Wang et al. 1990;
Chen and Chou 1993; Chen and Li
1995; Li et al. 1997; others)
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TAMEX Radar observations of
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Large—scale Sounding Network for TIMREX
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990hPawind, T, at 06Z on 5 June 2008

Observations of

shallow fronts
(Davis et al. 2012)

U Despite shallowness and
weak T gradient, impact o
convection is significant

U T contrast reinforced by
cool downdrafts over land

U Analogous to coastal front

at higher latitudes




Extreme rainfall

14-16 June 2008
(Xu et al. 2012)

convective cells

Convective cell triggering
by lowlevel jet impinging
on shallow cold pool
Cold pool reinforced by
continuous precipitation 4 bowisd A
Cold pool trapped by | ' = T
terrain ship(99810) coast(46750)

Virtual extension of island
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Red: unstable air Blue: cold pool Wind barbs: winds from soundings
boundary: between the cold pool and upstream flows
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4-5 June 2008 Heavy Rainfall
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(Courtesy Michael Bell)

Prediction of Rainfall Extremes
Campaign In the Pacific (PRECIP) 2020 2022

Lead PIs: Michael M. Bell
and Kristen L. Rasmussen

Mei-Yu Typhoc

2022 C

A PRECIP has been proposed for 25 May i 10 August 2020
2022 to observe Meiyu front, MCSs, diurnal convection, and
typhoons near Taiwan

A Part of an international effort to study extreme rainfall

A Taiwan TAHOPE (Taiwan-Area Heavy rain Observation and
Prediction)
A Japan T-PARCII (Tropical cyclones-Pacific Asian Research

Campaign for Improvement of Intensity estimations/forecasts)
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General Scientific Findings froaAMEX
and SOWMEXTIMREX

u

Moist, unstable conditions and weak CIN over Taiwan
during onset of summer monsoaonvection Is

readily initiated byMeilyufront, cold pools, orography,
flow blocking, SST gradients

Extreme rainfall is often a result of a complex interplay
among above processes

MCS organization leading to extreme rainfaiany
aspects similar to that observed elsewhere in the
[ropics and in the midlatituae
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Table 1.1 Atmospheric scale definitions. (Adapted after Thunis and Bornstein 1996.)

.| Thunis and
Horizontal| _ . . Stull Pielke Orlanski e e
Boats Lifetime (1988) (2002) (1975) B(ollggté‘e)m Atmospheric Phenomena

1 month General circulation, long waves

10000 km

0O =~=00B3<Wwy

Macro-3 | Macro-f | Synoptic cyclones

2000 km
hurricanes, tropical storms

short cyclone waves,

mesoscale convective complexes

— 8 O =00 o X

Atian Mesocyclones, mesohighs,

supercells, squall lines,
inertia-gravity waves,

cloud clusters, low-level jets
thunderstorm groups,
mountain waves, sea breezes

Thunderstorms, cumulonimbi,
clear-air turbulence,
heat island, macrobursts

Cumulus, tornadoes,
microbursts, hydraulic jumps

30 min

Plumes, wakes, waterspouts,

Micro-£3 dust devils

I min

Micro-vy Turbulence, sound waves

Micro-6

Source:
oMesoscale Dynami€s
Textbook by Lin (2007)

Orlanski(1975; BAMS)
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TAHOPE/PRECIP 2022
SPol Radar Antenna Assembly




TAHOPE/PRECIP 2022
S-Pol Radar Observation




TAHOPE/PRECIP 2022
Sounding Release Bangjiayisland




Over 286,000 RHI scans in 2022
A SPol operated from 5/2§ 8/10 (78 days)
A Over 176,000 RHIs

A SEAPOL operated from 6/108/22 (74 days) |

A Over 100,000 RHIs
A TEAMR operated from 5/1% 7/31 (78 days]
A 3 MPDs operated from 5/288/10 (75 days)




List of IOPs & SOPs during TAHOPE 2022

(5/25 to 8/10 : 11 IOPs totally)

Period Description

SOP1 5/25 00Z — 5/26 00Z Mei-Yu front and MCS

IOP1 5/26 00Z — 5/28 00Z Mei-Yu front and MCS (Backbuilding MCS on 5/26)

I0P2 5/31 00Z - 5/31 12Z Afternoon thunderstorm (Thunderstorms with seep echo top
of 16-km over Yilan)

I0P3 6/06 06Z — 6/12 127 Quasi-stationary Mei-Yu front on Taiwan (Backbuilding
MCS over Miaoli; a squall line approaching northern Taiwan
on 6/10)

I0P4 6/15 00Z — 6/16 00Z Prefrontal southwesterly in a weakening Mei-Yu front (Dry
air intrusion at low level over northern Taiwan)

SOP2 6/23 00Z — 6/24 00Z Afternoon thunderstorm

SOP3 6/24 00Z — 6/25 00Z Afternoon thunderstorm (Hail case at Taipei Basin)

IOP5 6/25 00Z — 6/25 15Z Afternoon thunderstorm (Intense thunderstorms over Taipei,
Taoyuan, and Miaoli)

SOP4 6/29 00Z — 6/30 00Z Afternoon thunderstorm

IOP6 7/01 00Z —7/04 00Z Rainfall associated with TC Chaba and TC Aere (Heavy
rainfall on eastern and southern Taiwan)




List of IOPs & SOPs during TAHOPE 2022

(5/25 to 8/10 In Year 2022: 11 10Ps totally)

IOP7 7/05 00Z —7/05 04Z Typhoon Aere approaching Kyushu with dropsondes
observation (Heavy rainfall over Kyushu and Honshu)

SOP5 7/05 00Z —7/06 00Z Afternoon thunderstorm at Taipei Basin

SOP6 7/06 00Z —7/07 00Z Afternoon thunderstorm at Taipei Basin

IOP8 7/13 06Z —7/16 06Z Rainfall associated with TD 90W (Heavy rainfall on eastern
and southern Taiwan)

SOP7 7/19 00Z —7/20 00Z Afternoon thunderstorm at Taipei Basin

SOPS8 7/20 00Z —7/21 00Z Afternoon thunderstorm at Taipei Basin

IOP9 7/29 00Z —7/29 12Z Moisture transport by low pressure and afternoon
thunderstorm (Heavy rainfall in the evening; thunderstorms
and lightning over northern Taiwan)

IOP10 8/01 00Z —8/03 18Z Moisture transport by low pressure (Heavy rainfall in Taipei
Basin, central and southern Taiwan)

IOP11 8/04 00Z — 8/04 12Z Afternoon thunderstorm (Thunderstorms in Taipei Basin)
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|OP1 weather featurddackbuildindCS along a Mé&fu front
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3-hourlyPengjiaywsoundings at 03, 06, 09 and 12 Z on May

CWB-46695 radiosonde for PRECIP -- preliminary data - g
Lat: 25.628 Lon: 122.080 0300 UTC 202 CWB-46695 radiosonde for PRECIP -- preliminary data
x " 4 * % o Lat: 25.628 Lon: 122.080 0600 UTC 2022/5/26
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Pengjiaywsurface wind turned to
o s e o northerly at 09 UTC, indicating the
OO passage of the MéeYu front.
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CWB radar composite at 1250, 1520, 1700 and 1900 LST on May .

Radar composites highlight the movement o
a NESWrainbandover the western Taiwan,

with new cells forming on the upstream side
this rainband a signature of backuilding MCS




