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Fig. 1 Vertical profiles of base-state potential

temperature  for the numerical experiments.
Temperature profiles of the United States Standard
Atmosphere (USSTD) and the observed tropical
atmosphere (OBS-TROPICS) are also shown for

reference

Table 1 List of numerical experiments

Series Case 0, qvo CAPE
C37T43 343 16.0 3709
C17 C17T43 343 13.1 1734
C17T48 348 14.5 1767
C17T53 353 16.0 1772
C17T58 358 17.7 1772
C10 C10T43 343 12.1 1086
C10T48 348 13.2 1061
C10T53 353 14.5 1064
C10T58 358 16.0 1081
C26 C26T43 343 14.4 2634
C26T48 348 16.0 2668
C26T53 353 17.7 2648
C26T58 358 19.0 2633

Weisman and Rotunno (2004)<°Takemi (2006)(Z L 71
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Fig. 2 Horizontal cross section of vertical velocity at
the 5-km level (contoured) and the cold-pool leading
edge at the surface at 4 hour for the weak-shear cases of
(a) C17T43, (b) C17T48, (c) C17T53, and (d) C17T58

(a)C17T43:WEAK SHEAR (b)C17T48:WEAK SHEAR

besooooss JERRSRSC. g2

z (km)

z (km)

B E E E - E 5
x (km) % x (km) %

(d)C17T58:WEAK SHEAR
2

z (km)
z (km)

-20 o 80 -0 -4  -20 o
~L, N,
5 x (km) £

-80 -60 -40
x (km)

Fig. 3 Vertical cross sections of system-relative wind
vectors, cold-pool boundary (bold-dashed line), cloud
boundary (thin solid line), and rain mixing ratio
(shaded) averaged in the north-south direction at 4

hours for the same cases shown in Fig. 2
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Fig. 4 The mean (symbols) and standard deviation
(error bars) of the mean precipitation intensity

averaged over the analysis area during 1-4 hours
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Fig. 5 The same as Fig. 4, except for the maximum

updraft velocity in the analysis domain

< 240 1 1

£ C37T43  +
£ 200 A IC17T43 m
= C17T48 =
2 160 4 [C17T53 =
S C17T58 ©
£ % C10T43 o
o 120 - ﬁ% % % % cloTes e
S 10753 o
£ 8 —{ ' }ﬁ } { |C10T58 o
E C26T43 4
=1 C26T48 v
E 407 "C26T53 v
% 3 C26T58 &
= 0 . .

5 m/s/2.5 km 15 m/s/2.5 km
Low-Level Shear Intensity

Fig. 6 The same as Fig. 4, except for the maximum

precipitation intensity at the surface
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Fig. 7 The mean (symbols) and standard deviation
(error bars) of the mean precipitation intensity against
temperature lapse rate for the C17, C10, and C26

cases for (a) weak shears and (b) strong shears
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Fig. 8 Precipitation intensity at 0600 JST 13 July 2004
by Radar-AMeDAS analysis
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Fig. 9 The simulated precipitation intensity at the
simulation time of 0600 JST 13 July 2004.
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Fig. 10 Vertical cross section of cloud-water and

cloud-ice mixing ratio (g kg) along the line AB
shown in Fig. 9. The red line represents the level at

which temperature is 0 degree Celsius.
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Fig. 11 The same as Fig. 10, expect for the vertical
gradient of potential temperature at 0500 JST 13 July
2004
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Fig. 12 Temperature lapse rate between the 950-hPa
level and 500-hPa level at 0300 JST 13 July 2004
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Fig. 13 The same as Fig. 12, except for the K index

distribution
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Fig. 14 The simulated precipitation intensity at 1800
JST 27 June 2005
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Fig. 15 Vertical cross section of cloud-water and
cloud-ice mixing ratio along the line WE shown in
Fig. 14
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Fig. 16 Temperature lapse rate between the 950-hPa
level and 500-hPa level at 1700 JST 27 June 2005
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Fig. 17 The same as Fig. 16, except for K index
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Static-Stability Control of the Structure and Intensity of Mesoscale Precipitating Systems

Tetsuya TAKEMI

Synopsis

The present study investigates the effects of environmental temperature lapse rate on the precipitation

structure and intensity in mesoscale convective systems by conducting systematically a large number of

idealized convection-resolving simulations of the precipitating systems that develop under low-level shear

conditions. Changing the temperature lapse rate with CAPE being unchanged, we showed that the

environmental stability in a convectively unstable layer well delineates the intensity of the simulated

precipitating systems. CAPE can only be a good measure for diagnosing the development and intensity of the

convective systems so long as the environmental static stability is identical. Some static stability measures

were examined for a real heavy rain case during the Baiu season.

Keywords: mesoscale precipitating system, static stability, numerical weather prediction model,

precipitation
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