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Abstract: Using the mesoscale regional model GRAPES_Meso, this paper simulates a frontal rain band
which occurred in North China during August 2 —4 2015. The simulated results are in good agreement
with the observations. The convective stability, inertial stability and conditionally symmetric instability
(CSD during the precipitation process are analyzed using the model output data, and the CSI region is
diagnosed. The results show that: (1) The development of CSI was accompanied by the weakening of
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convective instability and the enhancement of inertial instability. (2) According to the change of instabili-

ty, the precipitation is divided into three stages. In the first stage, the precipitation was mainly affected by

convective instability; in the second stage, convective instability, inertial instability and CSI got enhanced,

and precipitation at this stage was affected by three types of instability; in the third stage, the three types

of instability gradually weakened, but still affected the sustainability of precipitation. (3) In the vigorous

developing stage, CSI showed a band-like distribution in the plane. In the profile, the CSI is active in the

lower troposphere. (4) In diagnosing CSI, the method with MPV and convective instability is more effec-

tive than the one with M—4¢..
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Fig. 1 (a) Geopotential height (black solid line, unit: gpm) and temperature (red dashed line, unit: K) at 500 hPa,
(b) wind vector (unit; m + s ') and temperature (red line, unit: K) at 700 hPa, (c¢) wind vector and relative humidity

(shaded) at 850 hPa; (d) wind vector at 200 hPa (the shaded: high-level jet) at 0600 UTC 2 August 2015
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convective stability (c, unit; K « hPa '), and moist negative potential vorticity (d,

unit: PVU) at Point C (39°N, 121°E) during 2—4 August 2015



%121 T RIS — WAR b i 7 IR 8 K A b 9 5 - AR S R 12 W b 1525
1800 200
1400 4001
7, 1200
1000 < |
: 5 ,
S 2 600 |
Q800 N
= 700 |
S 600
400 800
200 900
] 0 1000
00 06 12 18 00 06 12 18 00
20 3H 4n
fhiEl /UTC
20— — 200
PSS =\
300 AN () O _ 3001
a00{ o—==" "\ J( 4001
soof (T / 5001
g o ~ g
£ 600 : g 600/
Y Y
700 ) 700{ <>
/ N\
800 800
“ ,
900 W ) 900{
- \\ h N\ - \ \
1000 N N ool = AV L
06 12 18 00 06 12 18 00 06 12 18 00
4H 2H 3H 4p
il /UTC il UTC

6 [A 5./ D 5 (40°N,120°E)
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