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INTRODUCTION

BACKGROUND

Torrential rainfall is often caused by a Iong ived slow-moving quasi- linear convective system

(QLCYS). |

In a back-building QLCS, new cumulus clouds repeatedly develop up-stream of the preceding]
clouds.

A back-building QLCS may persist for several hours. ,

't is difficult for current operational models to precisely predict time and location of their|

1

occurrence and amount of precipitation. (Kato 2020)

A large fraction of the quasi-stationary QLCSs occurred over Kyushu (J1M) Island in the

southwestern part of Japan. (Unuma and Takemi 2016)
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Surface Temperature and Wind Vectors at 2017/07/05 1500 JST
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Surface Temperature and Wind Vectors at 2017/07/05 1500 JST
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ARGUMENTS

e r—— it . £ SR |

A cold pool was not essential to maintain the
‘quasi-stationary QLCS. ‘

‘ (Tsuguti 2019; Kawano and Kawamura 2020

't is generally considered that quasi-stationary
'QLCSs may be caused by larger-scale forcing such |
'as a mesoscale convective vortex.

(Unuma and Takemi 2016)

-» Such forcing was absent in the KH2017 case.
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NUMERICAL SETUP

SOUNDING
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Sponge layer: hatched area
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DOMAIN

- Sponge layer: top 10 layers
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CONTROL EXPERIMENT
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CONTROL EXPERIMENT
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CONTROL EXPERIMENT

Vector: Horizontal Wind [m/s; z=100m] / Shading : Div. [10/7-4/s; z=100m]
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CONTROL EXPERIMENT

Vector: Horizontal Wind [m/s; z=100m] / Shading : Div. [10/7-4/s; z=100m]
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T: the time when the parcel reaches the convective system

AP/pL: the instantaneous acceleration

u0: the upstream wind speed
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HORIZONTAL WIND IN THE DRY EXPERIMENT
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MECHANISM FOR MAINTENANCE OF THE CONVECTIVE SYSTEM

The dry experiment does produce a line-shapea
region of convergence over the land, similar to that
in the spin-up stage of the control experiment.

However, the horizontal wind speed remains less than

~5 m/s at Ia‘rgest.
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Time (h)

- A stationary QLCS is formed even in the absence of evaporative cooling and

hence without a cold pool.

- The total amount of precipitation is larger than that of experiment 1U
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~..  about 20 km downstream of that for experiment 1U.

* The maximum accumulated precipitation of 1.5U occurs

» The area with large precipitation is more elongated in the

X direction.

MECHANISM FOR MAINTENANCE OF THE CONVECTIVE SYSTEM
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* The organized QLCS is not generated for experiment
0... 3
-9 0.5U nor for experiment 0.1U.
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* A stationary QLCS is formed even in the absence of

evaporative cooling and hence without a cold pool.
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CONCLUSIONS

he present situation that the

sea-breeze fronts and vertical A teedback from preceding cumulus clouds
shear nearly parallel to the..,~ generate a mesoscale pressure depression
fronts play important roles in the 2 near the surface, which strengthens the
formation of the back-building g near-surface convergence to the system.
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The present convective system can develop
even in the absence ot a cold pool.




Thanks for listening!




