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Table 1 Boundary-layer schemes examined in the sensitivity experiments.
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YSU Yonsei University / >+ 2 —70 /L

MYJ Mellor-Yamada-Janjic (Mellor-Yamada Level 2.5)
MYNN25 Mellor-Yamada Nakanishi-Niino Level 2.5
MYNN3 Mellor-Yamada Nakanishi-Niino Level 3

QNSE Quasi-Normal Scale Elimination

Table 2 Cloud microphysics schemes examined in the sensitivity experiments.
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Fig. 1 Inner computational domain and surface
topography. The horizontal resolution is 500 m.
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Fig. 2 Time series of the observed rain intensity (10-min
interval) at the Sayo AMeDAS point on August 9-10.
The horizontal axis indicates the hours on the two days.
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Fig. 3 The same as Fig. 2, except for those obtained by
the PBL sensitivity experiments (upper panel) and the
microphysics sensitivity experiments (lower panel).
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Fig. 4 Accumulated rainfall at the Sayo grid point
obtained from the control and all the sensitivity
experiments. The upper (lower) panel indicates the
sensitivity to PBL (microphysics) schemes.
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Fig. 5 The accumulated rainfall during 0900 JST 9 August to 0900 JST 10 August for the control (left panel), the
MYNN?25 scheme with the control microphysics scheme (middle panel), and the Goddard/Graupel scheme with the
control PBL scheme (right panel).
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Fig. 6 Frequency distribution of instantaneous rain intensity (left panel), hourly rainfall (middle panel), and total
rainfall (right panel) during 0900 JST 9 August to 0900 JST 10 August for the control (YSU) and the PBL sensitivity
experiments. The frequencies are normalized by the total number of frequencies.
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Fig. 7 The same as Fig. 6, except for the control (Thompson) and the microphysics sensitivity experiments.
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Fig. 8 The temperatures at the 975- hPa, 850-hPa, 700-hPa, 500-hPa, and 300-hPa levels from the radiosonde
observations at the Tateno site (horizontal axis) and the mesoscale analyses at the corresponding grid (vertical axis).
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Fig. 9 The same as Fig. 8, except for relative humidity.
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Fig. 10 The same as Fig. 8, except for the east-west component of horizontal winds.
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Fig. 11 K index obtained from the radiosonde
observations (horizontal axis) and the mesoscale
analyses (vertical axis). The correlation coefficient
between the observations and analyses is is 0.83.
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Fig. 12 Frequency distribution of K index obtained
by hydrostatic mesoscale analyses (solid line) and
non-hydrostatic mesoscale analyses (dotted line).
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Sensitivity Experiments of Severe Local Rainstorms to Parameterizations of Boundary-Layer and
Cloud Processes

Tetsuya TAKEMI

Synopsis

Representations of severe local rainfall in regional meteorological simulations at the 500-m horizontal
grid resolutions are investigated. The simulations are intended to examine the sensitivity of the model
simulations to parameterizations for boundary-layer and cloud-microphysics processes by the use of the
Weather Research and Forecasting (WRF) model. The heavy rain case that occurred in Sayo Town, Hyogo
Prefecture in August 2009, which was spawned by an approaching tropical cyclone that became Typhoon
Etau (2009), is chosen for the present study. A combination of choices in the physics parameterizations well
captures locally concentrated characteristics of the severe rainfall. The results indicate that there are
significant sensitivities of the rainfall representations to the physics parameterizations. The utility of the
ingested meteorological analysis data, i.e., Mesoscale-Model analyses by Japan Meteorological Agency, is
also examined.

Keywords: severe local rainfall, Sayo Town flooding, tropical cyclone, typhoon, WRF model
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