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Diagnostic Analysis of Generalized Moist Potential Vorticity and Forecast
of Torrential Rain Region
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Abstract The authors discussed the possible application of generalized moist potential vorticity (GMPV) in non-u-
niformly saturated atmosphere and its tendency to location of torrential rain, which maybe provide a new thought for
the operational application of the GMPV. The calculated results manifest that the GMPV is not a conservational var-
iable, but it can reflects the non-uniformly saturated property in real atmosphere. Especially, the water vapor and
its gradient effect can be manifested in the GMPV, which can indicate that the convergence mechanism of water va-
por at lower levels and can reflect the characteristic and mechanism of high water vapor convergence when torrential
rain occurs, and it would be used more widely to diagnose the structure and location of torrential rain systems in the
future.
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Fig. 1 The observed 24 h rainfall (mm) on (a) 23 Jun, (b) 27 Jun, (c¢) 28 Jun, (d) 30 Jun 1999. The areas with rainfall more than 10 mm
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Fig. 2 The pressure — time variation of region-averaged general-
ized moist potential vorticity (GMPV) (solid lines, units:
PVU) and relative humidity (dashed lines)

T SR I S RO TP SE AR BT,
TER M Lo I 100 mm (VL 94 A8 58 A1 22 BLPS R

B KR T AN SCIRA IR A S R G, )X
MRALIRIEE] 3.5 PVU, T ANFEKEE 50 mm
BT X IEAH A KT 2.0 PVU By SUIRA I8 1
S-S 2N, B, 6 A 23 H 24 /NHEIK 5T
SCPRAE 10 55 DX 3R 1 % o7 2 AH 2 47 1. DA 27 H i)
TORE | SORAIR I 58 I AR C &5 N
i A (& 3b) . MG ER AR p - AR E . 5
] — R 2 W X A A th 3 A iy (& 1h), BT
SOMBAE IR I A5 A6 55 Wy AR AL R 356 AR — B, Rt
AR ZR I YE X FE . A6 H 28 H 2 W%
X 5T SRS AR, 20 X B P50 2 255
— KA AR PG AE 1] B AN TR X I AR 5 Ay o 2R G 1)
(& 3e) s T T SCHB AV 1 57 DX 3 A TR R 11
fiE, FHOESH X RN X W . 27 6 430 H (&
3d) s RITH R A B I DA SR RS, | SGRALIR
S i DI SV A 2 R O X A 2 A Y
[EAT, MIE 1b A& 3b, & 1c FIIE 3¢ DA A
1d FnE 3d b, #RAT LR AT —A7 i) S



6 4

BOESAE: | SRR 5 5N i X BRI 192 0 A

No. 6 DUAN Ting-Yang et al. Diagnostic Analysis of Generalized Moist Potential Vorticity and . . . 1305
45°N 45°N
42°N 42°N+
39°N A 39°N 1
36°N = —— 36°N 1
33N )
30°N+ 30°N
27°N 970N
24°N 24°N 1
21°N- 21°N-
18°N 1 18°N 1
15°N 15°N

45°N
42°N
39°N 1
36°N
33°N
30°N 1
27°N -
24°N
21°Nfy
18°N 1
15°N

K

.
N / L

90°E  9°E 100°E 105°E 110°E 115°E 120°E 125°E 130°E

90°E  95°E 100°E 105°E 110°E 115°E 120°E 125°E 13

[l 3
27 H 00 ;5 (o) 28 H 00 B3 () 30 H 00 i, BHR:

°E

90°E  9°E 100°E 105°E 110°E 115°E 120°E 125°E 130°E
45°N

42°N+
39°N+
36°N A
33°N+
30°N
27°N 1
24°N1\G
21°NA
18°N

15°N
90°E  95°E 100°E 105°E 110°E 115°E 120°E 125°E 13

°E

1999 4F 6 H 925 hPa " SRV (S:4k, SEHLIAME : 0.5 PVU) FIARXHREE (LR, LRI 1020 43 (a) 23 H 00 5 (b)
I SGRALR=0. 5 PVU [ XI5,

Fig. 3 Horizontal distributions of GMPV at 925 hPa (solid isolines with 0. 5 PVU interval, the shading represents GMPV_>0. 5 PVU) and
relative humidity (dashed isolines with 10% interval) at 0000 UTC on (a) 23 Jun, (b) 27 Jun, (¢) 28 Jun, (d) 30 Jun 1999
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