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profile of potential temperature

o dx, dy (grid width) = 0.01° (about 1km)
nx (# of the grid) = 400

ny (# of the grid) = 500
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®Background
July 2018, West Japan’s heavy rainfall 2018478 B AZ [

Accumulation rainfall
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X : Recording points of 72 hours rainfall amount in Kagawa.
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[ Does Atmospheric stability have an influence on the water vapor inflow path??? ]

Thesis MeTHOD

@ Objectives

Atmospheric stability increases as Global Warming proceeds. #IRBBEILICI>TAR DL EEFEL To investigate how atmospheric stability influences the water vapor inflow and to verify the hypothesis,

some sensitivity experiments were conducted.
Stability affects the flow of fluid in terms of fluid dynamics. . Kameoka rainfall (2012.07.15) is focused.

+ Reproductive experiment and 2 itivity experiments by CReSS (Cloud Resolving Storm Simulator).
unstable stable

Area of simulation in CReSS

A ;D

Resolution Horizontal: 500m, Vertical: 250m
Numbsers of grid Horizontal: 600x600, Vertical: 61 levels
, How much stable atmospheric stability contributes to defining the water vapor inflow ga::h e — L
Calculation time 9 hours (including 3 hours spin-up
. : . calculation)
) How the heavy rainfall area will be changed due to Global Warming? Initial & boundary data The MSM analysis value

Sub-grid turbulence process  The 1.5 order closure with TKE

Cloud microphysics process  The bulk cold rain parameterization with
Solving tendency equation of number
densities of ice phase hydrometeors

0N
133.5E 134.1E 134.7 135.3€ 135.9E 136.5E
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Redo Experiments
— stable [m] Atmosphe;l_c»stal'alhty is changed b)'/ t‘lltlng the lapse
Is the inflow amount along the terrain increased by stable conditions? z &c O Same condition in water vapor mixing ratio
RETF TIPSR TRAZNEZ TS ? 100hPa

Reproductive exp

Accumulation of water vapor flux up to 6000m in red range
FER GRFKEDAY OfHE) TDlev28(6000m)ETHDKRERIFTVIADMKE

. S iti
- 11~12 90746.8 90600.1 Ep 4
00~01 97361.0 97859.1 . X
T Original
(33.6~33.8" N/134.25~135.5" E). 01~02 103046.6 104685.3 Reproductive Exp
02~03 109264.7 110603.8
o
3 Tends to increase in stable conditions. R T TIXLYHMITA>TEESD Toms e en Y KT
Gathered more along terrain m -
in stable conditions. 11~12 0.001884 0.001588
div = Z uz—ul 00~01 0-001730 0001776 > Investigate if water vapor flux becomes bigger along Kii channel in stable conditions.
X 01~02 0.001783 0.001664
(33.6~33.8° N/134.6~135.2° E). height y 22
02~03 0.001250 0.000788

Additional Analysis
O Average of total amount of water vapor flux up to about 1000m until 11pm-3am L Another trial on Shikoku
~
unstable — stable ’ Try to figure out the water vapor bypath along the valley between the
" mountains.
Reproductive exp Sensitivity exp (4) Sensitivity exp (4) - Rep exp “j ECEA B R EEEET 200
CReSS Total gflux 11-03 - CReSS Total gflux_11-03 - Kkg/kg gg z“;; North & 5outh b,c_ . periodic
44 oo East & west b.c.  :freeslip
i e
i 8 ~
i s s Complex topography
}i f% Ideal uv levo' 00003000 Difficult to determine the relationship between inflow and topography.
§:§ e "
i “o0e i
! Gl ’ Should try more easily.
f S || o LMBRILL THRAT
» Around the inlet of the channel, it gets larger in stable condition. 22
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