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地球温暖化によってどう変わるか
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Method
• CReSS (ver2)
• /
• 10m/s
• ( )
•
• /
•

•
•

• Height    : 2000m
• Width   : 10000m
• Distance : 20000m • Grid # : 250*250

• Grid width: 500m
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Method
Trial1 Trial2

0.004 0.010

13

(trial 1 & 2)

Trial2
( )Trial1

14

Trial4 Trial5 (more stable)
Time

7200~10800

10800~14400

v

v

(trial 1 & 2)
V

Future work

/

Future work

dx, dy (grid width) = 0.01 (about 1km)
nx (# of the grid) = 400
ny (# of the grid) = 500
nz (# of the grid) = 61
Calculation time  = 6 hours 
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Background

Accumulation rainfall
July 2018, West Japan’s heavy rainfall

: Recording points of 72 hours rainfall amount in Kagawa.

2018

72

19

Objectives
Atmospheric stability increases as Global Warming proceeds.

How much stable atmospheric stability contributes to defining the water vapor inflow path?

Stability affects the flow of fluid in terms of fluid dynamics.

unstable stable

How the heavy rainfall area will be changed due to Global Warming?

METHODThesis
To investigate how atmospheric stability influences the water vapor inflow and to verify the hypothesis, 
some sensitivity experiments were conducted.

Does Atmospheric stability have an influence on the water vapor inflow path???

• Kameoka rainfall (2012.07.15) is focused.
• Reproductive experiment and 2 sensitivity experiments by CReSS (Cloud Resolving Storm Simulator). 

Setting 

Horizontal: 500m, Vertical: 250mResolution

Horizontal: 600 600, Vertical: 61 levelsNumbers of grid

2012.07.14 21:00JSTInitial time

9 hours (including 3 hours spin-up 
calculation)

Calculation time

The MSM analysis value Initial & boundary data

The 1.5 order closure with TKESub-grid turbulence process

The bulk cold rain parameterization with 
solving tendency equation of number 
densities of ice phase hydrometeors

Cloud microphysics process

Area of simulation in CReSS

21

Analysis

(33.6~33.8 N/134.25~135.5 E). 

Is the inflow amount along the terrain increased by stable conditions?

Sens expRep expTime 
90600.190746.811 12
97859.197361.000 01

104685.3103046.601 02

110603.8109264.702 03

lev28(6000m)
Accumulation of water vapor flux up to 6000m in red range

Tends to increase in stable conditions.

Gathered more along terrain 
in stable conditions.

Sens expRep expTime 
0.0015880.00188411 12

0.0017760.00173000 01

0.0016640.00178301 02

0.0007880.00125002 03

2 1
(33.6~33.8 N/134.6~135.2 E). 

Redo Experiments
Atmospheric stability is changed by tilting the lapse
Same condition in water vapor mixing ratio

Sensitivity exp (4)Reproductive exp

Investigate if water vapor flux becomes bigger along Kii channel in stable conditions.
22
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Additional Analysis

Reproductive exp Sensitivity exp (4)
stableunstable

Sensitivity exp (4) – Rep exp

Average of total amount of water vapor flux up to about 1000m until 11pm-3am

Around the inlet of the channel, it gets larger in stable condition. 24

Analysis
Another trial on Shikoku

Try to figure out the water vapor bypath along the valley between the 
mountains.

North & south b.c. : periodic
East & west b.c. : free slip

Difficult to determine the relationship between inflow and topography.

Complex topography

Should try more easily.
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(trial 1 & 2)

Trial1
Trial2

( )

Streamline on the first level
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Trial4 Trial5
(more stable)
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trial22trial21

trial22trial21 trial22trial21
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