22 1

2004 3 ARID METEOROLOGY

Vol.22 NO.1
Mar 2004

1006 — 7639 2004 —01—-0038 —06

2003 7 31

MM5 2003 7

P458.1
MMS5
1-3
2002
NCAR - PSU MM5V3
1
T213L31
48h
MMS5
100
MOS
MI-
CAPS
2004 - 0217 2004 -03 - 16
1973~

750002

Tab.1 Parameters of model

D =20km Pt=10hPa
ke=23
46X 61
T213 +

Reisner
Grell
MRF
CCM2
T213

20km

120s

49 2003 7 31 ~8 1

2003 7 30 20 ~-8 1 15

E—mail dingjjding@sina. com.



1 2003 7 31 39

~8 1 05 57.1mm
77.7%
24h
73.5mm 2
2.1
1 500hPa
5 840~ 5 880gpm
i
; ! 8 2 08
31 15 ~1 08
31 20 31 08
MM5 20
2.2 500hPa
1 2003 7 30 20 ~8 1 20 31 20 300hPa 2a
Fig.1 The hourl ipitation spatial and al distributi
ig LT e .oury precipitation spatial and temporal distribution 5 840gpm
in Ningxia from 20 00 July 7 to 20 00 August 1 2003 31
Imm 20 500hPa
73l 15 5840gpm 1 1

e~ ¢ ]

227 31 20 500hPa 2b 7 31 08 MMS5 1 1 500hPa
Fig.2a  The geopotiential height at 500hPa observed at 20 00 on July 31 2003 Fig.2b  The geopotiential height at S00hPa at 01 00 on August 1 forecasted by MM at 08 00 on July 31 2003




40 22

2b 5
819gpm 31 08 ~13 500hPa
2b <100 %10 m s~ 2
700hPa
2.3 700hPa 14
700hPa 1 01
60 943.5X 10 'mr s 2 700hPa
31 08 MMS5 18 500hPa
22 700hPa
100km 3 050gpm B
21~22 22
~23 7.6mm 7.4mm B 1
1 00 23 04 60 185.810 'm s~ 2
~1 0 39mm h 8 1 04
2 24 700hPa
1 14 MM5 700hPa 1 06
3 120gpm 2h
3
- - e
=8m s
700hPa
700hPa 95%
MM5 L

i

3 i

3.1
3 7 31 08 MMS 8§ 1 1 700hPa
Fig.3 Helicity at 700hPa at 01 00 August 1 forecasted
by MMS5 at 08 00 on July 31
10 700hPa 3.2
300hPa 31 20 TLnP K
500hP~400hPa “ " 39.8C SI -1.7C
700hPa



1 2003 7

31

41

31 20  500hPa S<0
700hPa
1 02
500hPa S >
0 S<0
700hPa
S<0
700hPa
1 15
500hPa S>0 S <
0 700hPa S<0
3.3
31 08 4
31 20 500hPa
700hPa
500hPa
700hPa
700hPa

1 2 700hPa
100km
7C

8
700hPa 1 15

i

LIS

7Y

.
-

et

4 31

08

MMS5

31 20

500hPa

Fig.4 Moisture enthalpy at 500hPa at 20 00 on July 31
forecasted by MM5 at 08 00 on July 31

3.4

31
500hPa
Q

700hPa

Q
700hPa
8

1 14

08

02

02~04

Q
Q
Q
Q
MMS5 Q
500hPa
Q
Q 700hPa
Q
500hPa
2
1 7
2
500hPa Q
700hPa 1 15



42 22

31 08
26.4mm
>5mm
6a 6b 31
14 1 10
31
14 1 08
7h
31 22 1 2
5 31 08 MM5 31 20 0.9mm h 7.5mm h

Fig.5 Q vector at 500hPa at 20 00 on July 31 forecasted
by MMS5 at 08 00 on July 31

80 10

© :

[54] ] 7
£ E6
¥ 4o W 5 t
2 =4
% D . %

N 3

2 |
16 11 e
0 | 0 iR
s1Booft s1H178F 018018) o1Hoelt 018178  sEceRd 318178 01801t o1HoeR) 018 178F
1 [Rfh LT

6a 7 31 08 § 1 20 6b 7 31 08 MM5 36

Fig.6 Serial of precipitation from 08 00 July 31 to 20 August 1 2003.a observed b forecasted by MM5

5.2 500hPa
0. 06mm 6. 6mm 700hPa
5.3 S S<0
5
5.1 MMS5

5.4



1 2003 7 31 43

3 " 0268
5 s 0 A C. 2003 23 - 26.
500hPa ) ' h a
272 44-47.
Q 5 J
1997 20 3 400 — 404.
Q 6 J
56 MMS 1997 20 3 400 — 404.
7 .
] 1996 7 1 108-111.
8 . J
2000 18 4 20 -23.
1 “ 987" 9 ) J.
J. 2001 25 4 465 —478. 2002 21 2 154-15.
2 . I 10 .
2001 21 1 19-27. J. 1997 20 4 499 - 504.

Numerical Simulation of a Torrent Rain on July 31 in 2003 in Guyuan

DING Jian — jun' HU Wen — dong! CHEN Xiao — juan’ MU Jian — hua®

1. Key Laboratory of Meteorological Disaster Preventing and Reducing in Ningxia Yinchuan 750002 China
2. Ningxia Meteorological Observatory Yinchuan 750002 China

Abstract A numerical simulation of a torrent rain on July 31 in 2003 in Guyuan was conducted with MM5 and results show that the
model simulated the effecting systems and the evolution of this weather event and revealed the meso — scale systems that were unde-
tected by conventional observation. The derived element such as helicity symmetric instable index moisture entropy ageostrophic
moisture Q vector are capable to indicate the severe convection.

Keywords torrent rain meso — scale numerical model numerical simulation.



