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Analysis on the Future Change of Line Shaped Extreme Rain-band and Its Mechanisms

by Using Pseudo Global Warming Experiment Under the Multi-scenario
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Synopsis

A high-resolution pseudo global warming experiments were conducted for line-shaped
convective system, 2012 Kameoka event and 2014 Hiroshima event, under the RCP8.5
and RCP2.6 scenarios. For 2012 Kameoka event, line-shaped rain band was gradually
intensified while for 2014 Hiroshima event line-shaped rain band gradually disappeared
as the warming scenario became higher. This was due to the fact that the weak rainfall
area upstream of 2014 Hiroshima event was enhanced antecedently by the warming
effect, and disrupted the environmental field for the occurrence of the line-shaped
convection system as expressed such as CAPE and bulk Richardson number. It is
indicated that line-shaped convective system is generated when thermodynamical and
dynamical various factors are well balanced, and the effects of ambient disturbances

should be taken in to account when we apply pseudo global warming experiment.
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(a) 2012 Kameoka event (b) 2014 Hiroshima event

Fig. 1 The spatial distribution of accumulated
rainfall calculated with Radar-AMeDAS
rainfall data by Japan Meteorological
Agency for (a) 2012 Kameoka event and
(b) 2014 Hiroshima event. Accumulation
period are (a) 9-hour (21:00 JST on 14% ~
06:00 JST on 15%, July 2012) and (b)
11-hour (18:00 JST on 19 ~ 05:00 JST on
20, August 2014).
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(a) 2012 Kameoka experiment  (b) 2014 Hiroshima experiment

Fig. 2 Calculation domains for (a) 2012 Kameoka
and (b) 2014 Hiroshima event

experiments.

event

Table 1 Experimental settings

Settings
Resolution Horizontal: 500m, Vertical: 250m (average)
d 2012 event: Horizontal: 600 x 600, Vertical: 61 levels

rids
& 2014 event: Horizontal: 620 x 660, Vertical: 61 levels
Height Lowest level: 150m, Top: 15250m
Initial &
boundary JMA-Meso analysis, NEAR-GOOS
data
Sub-grid
turbulence The 1.5 order closure with TKE
process
Cloud The bulk cold rain parameterization with solving the

microphysics tendency equation of number densities of ice phase
process hydrometeors (ice, snow and graupel)
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Fig. 3 The spatial distribution of accumulated rainfall for (a) Radar-AMeDAS observation, (b) present, (c)
RCP2.6 and (d) RCP8.5 experiments. Upper is 2012 Kameoka event (00:00 JST on 15% ~ 06:00 JST
on 15, July) and lower is 2014 Hiroshima event (21:00 JST on 19" ~ 03:00 JST on 20", August).
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Fig. 4 The spatial distribution of CAPE and surface wind vector for (a) present, (b) RCP2.6 and (c) RCP8.5
experiments. Upper is 2012 Kameoka event and lower is 2014 Hiroshima event.
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Fig. 5 Time series of BRN for 2012-Kameoka
event’s (a) present, (b) RCP2.6 and (c)
RCP8.5 experiments. Red line represents
BRN=32.8 and the shade represents the
width of 32.8 = 5. Black dotted line
represents approximately the start and end
time of line-shaped heavy rainfall for each
experiment.

(a) Present experimfent

(b) RCP2.6 experiment

(c) RCP8.5 experiment

Fig. 6 Same as Fig. 5 but for the results of
2014-Hiroshima event experiments.
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Fig. 7 The spatial distribution of CAPE (color) and

rain-rate  (contour) for 2014-Hiroshima

RCP8.5 experiment.
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(a) Present experiment
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Fig. 8 Vertical temperature profile of environment
(solid line) and lifted parcel (dotted line) for
2014-Hiroshima (a) present and (b) RCP8.5
experiments. The color represents the time.
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Fig. 9 Vertical profile of water mixing ratio for
2014-Hiroshima (a) present and (b) RCP8.5
experiments. The horizontal axis represents
the difference from 21:00 JST on 19%.
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