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Table 1 Model options for physical process used in the simulation of this paper.

Cumulus parameterization schemes

Grell scheme (Domain3)0 None (Domainl, 2)

Planetary boundary layer schemes

MREF PBL scheme

Explicit moisture schemes

Mixed-phase ice scheme (Reisner)

Atmospheric radiation schemes

Cloud-radiation scheme

Ground temperature schemes

Five-Layer Soil model scheme
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Fig. 1 Schematic of 16-point, 2-dimension paraboric
interpolation.
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Fig. 2 Schematic of one-dimension overlapping para-
boric interpolation.
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Fig. 3 Target regions of the simulation in this paper.
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Table 2 Number of grids in each Domain and region.

Domainl (27km) | Domain2 (9km) | Domain3 (3km)
Kyushu 60 x 60 64 x 64 61 x 61
Kinki 60 x 60 64 x 64 70 x 61
Shikoku 60 x 60 64 x 64 64 x 76
Chubu 60 x 60 64 x 64 76 x 61

Table 3 Simulation cases compared with each other for verification.

Cases with high accuracy

Cases with low accuracy

Name of regions | Number of cases | Period of simulations | Number of case | Period of simulation
Kyushu Casel 1999.7.25 - 26 Caseb 1999.6.18 - 19
Kinki Case2 1998.10.16 - 17 Caseb 1999.8.10 - 11
Shikoku Case3 1998.7.25 - 26 Case7 1998.9.24 - 25
Chubu Cased 1999.6.29 - 30 Case8 1998.6.21 - 22
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Fig. 4 Simulation results with high accuracy in the reproduction of rainfall (distributions of two-days-
accumulated rainfall amount (mm)). The left figure represents a simulation result, and the right represents
a rainfall distribution observed by AMeDAS.

Fig. 5 Simulation results of two-days-accumulated
rainfall amount (mm) in Domain2 of Case3.
The left figure represents a simulation result,
and the right represents a rainfall distribution
observed by AMeDAS.
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Fig. 6 Simulation results with low accuracy in the reproduction of rainfall (distributions of two-days-accumulated
rainfall amount (mm)). The left figure represents a simulation result, and the right represents a rainfall

distribution observed by AMeDAS.
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and observation.
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Fig. 8 The relation between accumulated rainfall and
topographic elevation on the basis of rainfall
observed by Miyama radar raingauge in the
Kinki region of Japan.
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Fig. 9 Schematic of the Temporal Accumulation Pro-
cess of Rainfall distribution (TAPR).
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Fig. 10 Simulation results of two-days-accumulated
rainfall amount (mm) (left figures), and the
relation between the accumulated rainfall
and topographic elevation (right figures).
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Fig. 11 The relation between thirty-days accumu-
lated rainfall amount and topographic eleva-
tion on the basis of simulations.
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Fig. 12 The relation between regional average rain-
fall and the percentage of the cases where
RMSE to DLTE is under 0.1.
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Fig. 13 The relation between two-days-accumulated
rainfall amount and topographic elevation in
the Kinki region of Japan on the basis of sim-
ulations and observations by Miyama radar
raingauge. The left figure represents a simu-
lation result, and the right represents a rain-
fall distribution observed by Miyama radar
raingauge.
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Fig. 14 The slopes of DLTE computed on the dis-
tributions of two-days-accumulated rainfall
amount in the Kinki region of Japan on
the basis of simulations and observations by
Miyama radar raingauge.
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Fig. 16 Simulation results of two-days-accumulated
rainfall amount in the case of 3 km, 9 km
and 27 km of topographic resolution (left
figures), and the relation between the ac-
cumulated rainfall and topographic eleva-
tion (right figures) (Kyushu region of Japan,
99.7.2 - 7.3).
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Fig. 17 Simulation results of two-days-accumulated
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and 27 km of topographic resolution (left
figures), and the relation between the ac-
cumulated rainfall and topographic eleva-
tion (right figures) (Kinki region of Japan,
98.9.15 - 9.16).
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Fig. 18 Simulation results of two-days-accumulated Fig. 19 Simulation results of two-days-accumulated
rainfall amount in the case of 3 km, 9 km
and 27 km of topographic resolution (left
figures), and the relation between the ac-
cumulated rainfall and topographic eleva-
tion (right figures) (Chubu region of Japan,

rainfall amount in the case of 3 km, 9 km
and 27 km of topographic resolution (left
figures), and the relation between the ac-
cumulated rainfall and topographic eleva-
tion (right figures) (Shikoku region of Japan,

98.10.16 - 10.17).
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Fig. 20 Coefficient of variation (C.V.) around DLTE
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Table 5 Variation of the relation between rainfall dis-
tributon and topographic elevation varying
with topographic resolution (3 km - 9 km).

Region Topographic resolution

3, 9km 27km
Kyushu, Kinki /
Shikoku, Chubu AN

Table 6 Variation of the relation between rainfall dis-
tributon and topographic elevation varying
with topographic resolution (3 km - 56 km)
in the Shikoku and Chubu region.

Topographic resolution
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N\ /

3, 9km 56km
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Fig. 21 Simulation results of two-days-accumulated
rainfall amount in the case of 56 km of topo-
graphic resolution (left figures), and the re-
lation between the accumulated rainfall and
topographic elevation (right figures).
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Fig. 22 Coefficient of variation (C.V.) around DLTE
computed on the two-days-accumulated rain-
fall distributions in the cases of 3 km, 9 km,
27 km and 56 km of topographic resolution.
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Fig. 23 Number of grids in each class of elevation, excluding sea grids. Topographic resolution is 3 km - 27 km

in the Kyushu and Kinki region, and 3 km - 56 km in the Shikoku and Chubu region.
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Fig. 24 Simulation results of two-days-averaged hor-
izontal wind speed (m) and vertical wind
speed (m) in the Kyushu region (left figure :
98.6.13 - 6.14, right figure : 98.10.6 - 10.7).
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Fig. 25 Simulation results of two-days-accumulated
rainfall amount (mm) in the Kyushu region
(left figure : 98.6.13 - 6.14, right figure :
98.10.6 - 10.7).
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Fig. 26 Simulation results of the relation between
two-days-accumulated rainfall amount and
topographic elevation in the Kyushu region
(left figure : 98.6.13 - 6.14, right figure :
98.10.6 - 10.7).
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Fig. 27 The relation between the two-days-averaged
horizontal wind speed and the slope of DLTE
on two-days-accumulated rainfall distribu-
tions.
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Table 7 Corelation coefficient (C.C.), slope and in-
tercept of the regression line in H-S relation.

C.C. Slope Intercept
Kyushu | 0.778 | 4.78 x 1075 | —5.18 x 10~*
Kinki 0.495 | 3.07 x 10™® | —2.34 x 10~
Shikoku | 0.585 | 3.59 x 10™® | —2.90 x 10~*
Chubu | 0.831 | 2.06 x 107° | —2.17 x 10~*
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Fig. 28 The relation between the two-days-averaged
horizontal wind speed and the slope of DLTE
on two-days-accumulated rainfall distribu-
tions on the basis of rainfall observed by
Miyama radar raingauge.
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Fig. 29 The relation between the deviation of two-
days-accumulated rainfall at each point from
the average in each class of elevation and
two-days-averaged vertical wind speed (left
figure), and the distribution of two-days-
accumulated rainfall (mm) (right figure)
(Kyushu, 98.6.13 - 6.14).
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Fig. 30 The relation between the deviation of two-
days-accumulated rainfall at each point from
the average in each class of elevation and
two-days-averaged vertical wind speed (left
figure), and the distribution of two-days-
accumulated rainfall (mm) (right figure)
(Kinki, 99.9.14 - 9.15).
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Fig. 31 Vertical sections of rainfall area passing over
a mountainous region in Kyushu in June 13,
1998. Rainfall area is defined as the summa-
tion of mixing ratio of rain water and snow.
The area shown with black color represents
cloud area.
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Analysis of the temporal accumulation process of rainfall distributions

using mesoscale meteorological model

Yoshiharu SUZUKI*, Shohei MIYATA*, Eiichi NAKAKITA* and Shuichi IKEBUCHI
* Graduate School of Engineering, Kyoto University

Synopsis

The purpose of this study is to analyze the mechanism of topographic effect on rainfall distribution
by using the mesoscale meteorological model MM5. As a result of the numerical simulation, it is shown
that MM5 have an ability which reproduce rainfall distribution accurately, and the influence is made
clear which the spatial resolution of topography have on the relationship between topographic elevation
and rainfall distribution. Additionally it is made clear how the relationship change as the wind velocity

increase.
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