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Fig. 1 Accumulated rainfall from 0800U TC 20th July to 2000UTC 20th August( units: mm)
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Fig.2 Temporal evolution of precipitation,linear symmetric

instability parameter S and perturbation wind

a. maximum disturbed wind( solid line) and maximum 12 h rainfall(dashed line);

b. minimum linear symmetric instability parameter(solid line) and maximum 12 h rainfall( dashed

line) ; c. maximum disturbed wind( dashed line) and minimum linear symmetric instability (soid line)
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Table 1 latitudes of precipitation and the maximum of perturbation wind at high and low levels

S
7 20 00 36. 0°N 28.0°N 925 hPa
7 20 12 36. 0°N 27.0°N 29. 0°N 925 hPa 200 hPa
7 21 00 33.5N 24.5°N 925 hPa 200 hPa
7 21 12 33.5°N 26.0°N 30. 5°N 925 hPa 200 hPa
7 22 00 31.5°N 25.5°N 30. 0°N 925 hPa 200 hPa
7 22 12 34.5°N 27.5°N 30. 0°N 925 hPa 200 hPa
7 23 00 33.0°N 30.0°N 29. 0°N 200 hPa
7 23 12 32.5°N 28.5°N 29.0°N 200 hPa
7 24 00 33.0°N 28.5°N 200 hPa
7 24 12 33.0°N 25.0°N 28.5°N
7 25 00 31.5°N 25.0°N 200 hPa
7 25 12 27.5N 24.0°N 28.5°N 200 hPa
7 26 00 27.5°N 24. 0°N 29. 0°N 200 hPa
7 26 12 31.5°N 28.5°N 29.0°N
7 27 00 24.0°N 26.0°N
7 27 12 28.5°N 27.0°N
7 28 00 25.5°N 27.0°N
7 28 12 26. 0°N 27.0°N 33.0°N
7 29 00 34.0°N 24. 0°N 29. 0°N
7 29 12 34.5°N 27.0°N 30. 0°N 200 hPa
7 30 00 32.0°N 28.5°N 29. 0°N
7 30 12 35.0°N 29.5°N 29. 0°N
7 31 00 35.0°N 28 5°N
7 31 12 33.5°N 30.5°N 28.5°N
8§ 1 00 27.5°N 29. 0°N
8 1 12 30.5°N 29.5°N

MM5V 3 , 7 22 00 —23 00
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Fig.3 After 1 hour integration, the low level jet along 111. 27%E at 850 hPa
(left dashed lines, units: m/s), rainfall(left solid lines, units: mm) ,

and the high level jet at 200 hPa(right dashed lines, units: m/s) on 22th July 1998
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Fig.4 After 1 h integration,the disturbance wind field along 111.27°E
at 850 hPa(left solid lines, units: m/s) ,rainfall( left dashed lines, units: mm),
200 hPa jet( right dashed lines,units:m/s),
and the 200 hPa zonal disturbance wind greater than 8 m/s

(right solid lines, units: m/s) on 22th July 1998
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Fig- 5 The vertical section of disturbance wind field in high and low levels
from 0100—2000UT C on 22th July 1998( units: m/s)
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Primary Study on Nonlinear Subcritical Symmetric
Instability and the Second Meiyu Rainstorm in 1998

XIA Ying, LU Weisong

(Department of Atmospheric Sciences, NUIST, Nanjing 210044, China)

Abstract: Diagnostic analyses are carried out for the Meiyu rainstorm in the Meiyu period
from 0000UT C 20th July to 1200U TC 1st August in 1998 and the M M 5V 3 meso-scale model
is used to simulate the Meiyu rainstorm. T he results show that ( 1) this precipitation process
can be divided into three periods and the nonlinear subcritical symmetric instability is the
main mechanism; ( 2) the increase of rainfall has a close relation with the increase of the
disturbance wind which can often be found before the increase of rainfall, so the increase of
the nonlinear subecritical symmetric instability can make the rainfall increase; ( 3) the
nonlinear subcritical symmetric instability mainly occurs at 200 hPa and 500 hPa which can
make the atmosphere from linear symmetric stability to instability. Heavy precipitation
mainly occurs at the place between the south side of the maximum disturbance wind field at
high or middle levels (200 hPa or 500 hPa) and the north side of the maximum disturbance
wind field at the low level( 850 hPa); (4) The efolding temporal and spatial scales of the
nonlinear subcritical symmetric instability disturbance are respectively 5 8 h and 200

300 km.

Key words: subcritical symmetric instability; nonlinear; M eiyu rainstorm



