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Fig. 1 Estimation scheme of the land sur-

face state in Japan.
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Fig. 2 Schematic image of surface el-
ements in the SiBUC model

(Tanaka, 2004).
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g. 3 Model domain of land surface model. The
black thin lines indicate the terrain heights
of 100m, 500m, 1000m, and 2000m, respec-
tively. The black thick line indicates the ter-
rain height of Om.
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Fig. 4 Daily averaged values of atmospheric bound-
ary condition at Takayama from June to Au-
gust 2000.
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Fig. 5 Daily precipitation at Takayama from June to
August 2000.
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Fig. 6 Daily
Takayama from June to August 2000.
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Table 1 The root mean square error (RMSE) and correlation coefficient of daily averaged atmospheric boundary
condition in estimation and observation at Takayama from June to August 2000. The standard deviation
(SD) of observed day-to-day variation is also shown.
RMSE | CC | SD unit
precipitation 7.5 0.83 | 12.9 | mm/h
downward short wave radiation 37.8 | 091 | 62.0 | W/m?
downward long wave radiation 20.7 | 0.59 | 22.5 | W/m?

wind speed 0.7 0.71 | 0.77 | m/s
air temperature 2.5 0.96 | 2.77 K
water vapor pressure 1.5 0.94 | 3.06 hpa

Table 2 The root mean square error (RMSE) and correlation coefficient of daily averaged land surface fluxes in
estimation and observation at Takayama from June to August 2000. The standard deviation (SD) of
observed day-to-day variation is also shown.

RMSE | CC | SD unit

net radiation 31.7 | 0.85 | 46.7 | W/m?
latent heat flux 28.7 | 0.65 | 26.2 | W/m?
sensible heat flux || 19.6 | 0.71 | 24.6 | W/m?
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R EZOHUNICINESTWA I L Nbnbd, 8 mm. The black thin lines indicate the terrain
BEREUZ DWW Tk, BUE & T & B EAUR LU ISR heights of 100m, 500m, 1000m, and 2000m,
BIRE N 08 LL L& BAZEEh 2 i KL< B LT respectively. The black thick line indicates
W5, the terrain height of Om.
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Fig. 8 The Geostationary Meteorological Satellite (GMS) infrared image
over Japan at 13LST (04UTC) and 17LST (08UTC).
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Fig. 9 The Surface weather map at
09 LST (00UTC) on 15 Au-
gust 2001.
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Fig. 10 Model domains of a simulation with 16-km
resolution (stepl) and a simulation with 1.5-
km resolution (step2). The Solid circles de-
note AMeDAS observation sites, open circles
denote upper air observation sites, and open
squares denote surface observation sites. The
black thin lines indicate the terrain heights
of 100m, 500m, 1000m, and 2000m, respec-
tively. The black thick line indicates the ter-
rain height of Om.
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Fig. 11 6-hour total precipitation from 12LST (03UTC) to 18LST (09UTC) on 15 August 2001 (a) for the
ACTD, (b) for the WETD, and (c) difference between WETD and ACTD. The blue thick line indicates
accumulated rainfall of 15 mm. The black thin lines indicate the terrain heights of 100m, 500m, 800m,
1000m, 1500m, and 2000m, respectively. The black thick line indicates the terrain height of Om.
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Fig. 12 Schematic image of rainfall for the ACTD
simulation. (a) shows the precipitation in the
mid-afternoon, and (b) shows the precipita-

tion in the early-evening, respectively.
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Fig. 13 Schematic image of rainfall for the WETD

simulation in the early-evening.
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Fig. 14 Vertically averaged soil wetness from surface
zone to root zone at 09LST (00UTC) (a) for
WETD - ACTD, (b) for ACTD, and (c) for
WETD. Values are averaged weighting the
fractional area of each vegetation over each
grid, and shown only over the grids in which
green area covers the half of area. Soil wet-
ness is shown in units of matrix potential
(m). The black thin lines indicate the ter-
rain heights of 100m, 500m, 800m, 1000m,
1500m, and 2000m, respectively. The black
thick line indicates the terrain height of Om.
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Fig. 15 Sensible heat flux
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Fig. 16 Latent heat flux (W/m?) at 13LST (04UTC)
(a) for WETD - ACTD, (b) for ACTD, (c)
for WETD.
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Fig. 17 Near surface potential temperature (K) and
wind speed (m/s) at 13LST (04UTC) (a)
for WETD - ACTD, (b) for ACTD, (c) for
WETD.
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Fig. 18 Near surface horizontal divergence (10*/s) at
13LST (04UTC) (a) for WETD - ACTD, (b)
for ACTD, (c) for WETD.
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Estimation of Soil Moisture Distribution and Investigation of its Effect on a Heat
Thunderstorm in Summer Time in Japan

Kazuyoshi SOUMA*, Kenji TANAKA, Eiichi NAKAKITA and Shuichi IKEBUCHI

* Kyoto University Pioneering Research Unit for Next Generation

Synopsis

In this study, distribution and day-to-day variation of soil moisture in Japan is estimated by using
land surface model (LSM) called SiBUC. The datasets for the forcing data of LSM are created by using
the Radar-AMeDAS Precipitation and other operational meteorological data provided by JMA (e. g.
AMeDAS, surface weather observation and upper air observation). The estimation is carried out for 25
months from August 1999. The domain extends throughout Honshu and the grid size is about 5km.
The time series and spatial distribution of estimated soil moisture is investigated and it is found that
the day-to-day variation of soil moisture is significantly large even in summer season in Japan, which
has very humid climate. Numerical simulations are carried out to investigate the effect of distribution
and day-to-day variation of soil moisture on a heat thunderstorm observed on 15th Aug. 2001 over the
central Japan by using estimated soil moisture. The first experiment called ACTD considers estimated
soil wetness distribution on 15th August 2001. The second one called WETD considers homogeneously
wet soil condition, which is chosen from Jun. to Aug. 2001. the comparison of the ACTD and WETD
indicates that distribution of the realistic initial soil wetness can improve the accracy of prediction of the
summertime heat thunderstorm in Japan.

Keywords : Soil wetness distribution, short-term wether prediction, heat thunderstorm, numerical
weather prediction model
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