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Fig. 2 The surface topography represented in Domain 4
for Case 3. The elevation datasets used are GSI50
(upper panel) and GTOPO30 (lower panel).
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(a)

Dataset: gsiSOd3 RIP: rip 08072803
Fest: 21.00 h Valid
Total precip. ir past ¢ h

Terrain height AMSL

Init: 1200 UTC Sun 27 Jul 08
1 0900 UTC Mon 28 Jul 08 (1800 LST Mon 28 Jul 08)
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Model Infe: ¥3.0.1.1 No Cu__MYJ PBL Gedgdard  Ther-DIff 500 m, 3% levels, 2 sec
LW: RRTM SW: Dudhio DIFF: simpls KM: 2D Smagor

(b)

Dataset: gsi50d3 RIP: rip 09080103 Init: 1200 UTC Fri 31 Jul 09
Fest:  21.00 h Valid: 0900 UTC Sat 01 Aug 09 (1800 LST Sat 01 Aug 09)
Total precip. in past 24 h

M

Terrain height AMSL

M mm

200

Model Info; V3.0.1.1 No Cu__ MYJ PBL Goddard  Ther-Diff 500 m, 39 levels, 2 sec
LW: RRTM SW: Dudhis DIFF: simple KM: 20 Smagor

(c)

Dataset: gsi50d3 RIP: rip 090809D3 Init: 1800 UTC Sat 08 Aug 09
Fest: 21.00 h Valid: 1500 UTC Sun 09 Aug 09 (0000 LST Mon 10 Aug 09)
Total precip. in past 24 h

Terrain height AMSL

L 3 L (9
50 100 150 200

Model Info: ¥3.0.1.1 No Cu__MYJ PBL Goddard  Ther-Diff 500 m, 39 levels, 2 sec
LW: RRTM SW: Dudhia DIFF: simple KM: 2D Smagor

Fig. 3 The simulated total rainfall in Domain 3 for (a)
Case 1, (b) Case 2, and (c) Case 3.
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Fig. 4 Frequency distribution of instantaneous rain intensity (the first row), hourly rainfall (the second row), and
total rainfall (the third row) in Domain 3 and 4 with the GSI50 or GTOPO30 terrain for the 28 July 2008 case (the
left column), the 1 August 2009 case (the middle column), and the 9 August 2009 case (the right column). The

frequencies are normalized by the total values.
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Fig. 5 Frequency distribution of surface wind speed in Domain 3 and Domain 4 with the GSI50 or GTOPO30 terrain

for (a) Case 1, (b) Case 2, and (c) Case 3.
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Fig. 6 The same as Fig. 5, except for the vertical velocity.
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The 100-m-Mesh Numerical Simulations of Severe Local Rainstorms by Representing Complex
Terrain Features

Tetsuya TAKEMI

Synopsis
Representations of heavy rainfall in numerical simulations at grid resolutions of O(100 m) are
investigated. The effects of model terrains reproduced for the simulations on the rainfall representations are
specifically focused. Downscaling experiments at 500 m and 100 m grids with the Weather Research and
Forecasting (WRF) model are performed with the use of high-resolution and coarse-resolution digital
elevation model (DEM) data. Three heavy rain cases that occur in the Kinki district in 2008 and 2009 are
examined. Stronger short-term rain intensity is reproduced in the case of high-resolution DEM terrain.

Keywords: local heavy rainfall, topography, numerical weather prediction, cloud-resolving simulation
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