46 B 15
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 46B, 2003

B Pressure dip

k%

Pressure dip

(MM5)
Pressure dip
Pressure dip
: Pressure Dip MM5
1. ( 2001 2002) PD
B Pressure dip(
PD) PD
Fig.1 TY Zeb(9810)
PD
1 40
6hPa Fu-
jita(1952a,b) PD
2.
( 1979 1980 Matsumoto

and Okamura 1985 1992 Fujita 1992 TY Zeb(9810) PD

1992a,b 1993 1994 1994 PD

1999 2000) PD Fig.2
PD PD 150 200km
PD
PD 8hPa
PD PD

Fig.3 PD



F T el 0
II:H]:IIE__T | T~ e " 1m§"‘w~l -, . | I g
— T | _“"'"_"'w E T ol el iy f-*"_im:
k., A1 E Il 5
gEﬂ'ﬂ_ o S J./‘
E " et A~ e .
; 7
IiEEﬂ: ﬁllii;—P- o8 o I"-'I
L Station L - T"Pl] Statign G
12 13 14 15 15 17 18 15 10 11 12 13 14 15 1% 7
Tl Tirmed TS

Fig.1 : Barograph chart and temperature and dew-point temperature recorded at (a) Tottori for the period 12
- 19 UTC, and (b) Uwajima for the period 10 - 17 UTC on 17 October 1998.
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tropical cyclone (open circle with outer dash) for the Fig.3 : Radar map at 06, 10, 11, 14, and 1530 UTC
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Table 1 : List of PD detected from 1980 to 1998 and several characteristics of the PD.
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Fig.8 : Meridional vertical cross-sections of (a) the
horizontal wind (arrows) with vertical velocity (shad-
ing), and sea level pressure (solid line, left-most or-
dinate), (b) relative humidity (greater than 70 %

-1
, contours),

shaded), water vapor mixing ratio (g kg
and sea level pressure (solid line, left-most ordinate),
(c) air temperature anomaly (shading) with sea level
pressure (solid line, left-most ordinate) at 14 UTC at

latitude of 35.5N.
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Fig.9 : Vertical cross-sections of the upward wind

(broken lines), downward wind (thin lines), and the

frontogenesis function (shading) at 14 UTC.

Fig.10 : Vertical cross-sections of the calculated

1 (shading) by the S-E equation at the same location

as in Fig.9. Arrows schematically indicate vertical cir-

culations.
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Fig.11: (a) A schematic diagram of the location of the mid- and low-level fronts relative to the tropical cyclone.
The typhoon symbol indicates the center position of the tropical cyclone. (b) A conceptual model of the vertical

0
circulation and airflow along AA cross-section across mid- and low-level fronts.
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Fig. 13 : Time variation of the typical parcel indicated in Fig.12 (thick line) for (a) the pressure (hPa) and

the geopotential height (m), (b) the vertical velocity of the parcel (ms™), (c) the potential temperature and the

equivalent potential temperature (K), and (d) the water vapor mixing ratio (g kg~') and the relative humidity

(%) during 03 and 14 UTC.
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Table 2 : The results of examination, in which the standard condition is decided ps = 800 hPa and T\, = 285 K.

AT means air temperature anomaly in the anomaly depth AZ. Numbers are calculated as the negative pressure

anomaly —Ap by the theoretical equation (8). The calculated values of more than 2 K are shaded in the table.
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A Generation Mechanism of Meso-B -Scale Pressure Dip in the Tropical Cyclone

Hironori FUDEYASU and Taiichi HAYASHI

Synopsis

The generation and development mechanism of the meso-p -scale pressure dip in the tropical cyclone

was investigated as a case study, a statistical survey, and the numerical simulation. The pressure dip was

simulated using the PSU/NCAR MMS5. The local strong downward wind and warm-air anomaly region

were formed above the simulated pressure dip. The generation mechanism of the strong downward wind

was explained using the Sawyer-Eliassen theory. The origin of the warm-air anomaly above the pressure

dip was investigated by the backward trajectory analysis. Warm air was from upper troposphere of the

western region. The warm-air anomaly causes the drop of the sea level pressure like the pressure dip.

Keywords : Pressure dip; Tropical cyclone; MM5; Sawyer-Eliassen theory



