oo B3 X = O® #F Vol.27 No.3
2003 £ 5 A Chinese Journal of Atmospheric Sciences May 2003

1998 ° ’

- x
100029
1998 * " — 7
20 18 21 06 21 18 22 06
12 100 ~ 200 km
§ B
B
B
8
— §
8
1998 7 ¢ ! 7 21 06
88.4 mm 1954
12 20
a 3~5
“ 98"
2001-05-30 2002-03-15

* (1998040907 49735180



400 27

1 2
3
B 4
1998
67 1998
1998
SCSMEX HUBEX
8
9
B
B
B
B
B
B
B
8~ 13
2
1998 1] ”
Oklahoma
ARPS!
2.1
54 km 130 x 90 x 25
30°N 108°E 25
800 m d; 400 m 100m d, 400m 10 000 m

1 Xue M. K. Droegemeier V. Wong et al. ARPS Version 4.0 Uselds Guide. Center for Analysis and Prediction of
Storms  University of Oklahoma 100E. Boyd Suite 1110 Norman OK 73019 1995.



3 1998 * " — 401
d d
2 1-1
d = d+ dz—d]ﬁ I =1 n,
ny, 400m 10000 m 10 000 m d;
d3 =2 X d2 - dl .
B
18 km 180 x 180 x 25 30°
N 115°E 1
55°N / h?
50°N+
459N+ ,\/
40°NA
35°NA — ﬁ;
30°NA ‘/\ i
25°NA 0
20°N+ 7 D
15°N4
TR
10°N (} P %@;
5°N r r . 't"h\ . . r I/\ Y r . r
80°E 85°E S90°E 95°E 100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E
1
54 km 18 km
2.2
1.125°x 1.125° 12 T106
ARPS ADAS 12
12 1 1998 7 20 00
12
ADAS
60
22 12 3
6 ARPS
ADAS 6 “ K
6

20 12 21 12 18



402

27
2.3
Kain-Fritesh 4 Schultz NEM
1.5
1
6
6 2
40°N 40°N, T
G AR
) LT d . \\\
a . 3
35N 3N / ;
30°N| 30°N
25°N 7o 25°N
at
- 7,1\‘{\/ .-7 'IV\I .
e | @] 28] C)
105°F 110°E 115°E 120°E  125°E  105°E  110°E 115°E 120°E  125°E
40°N s 40PN
S I T
N Sy S -y
(s, < LTS
3N ;) 35N (-
‘ () _e
30°N | 30°N 25% )
50 S50
&
5‘/ J
25°N 5 25°N )
r/ ﬂ VA
A { /
’ -~ S . [Vl .\\{
/"/-7\7 . 4."/) .‘;‘ e |
20°N| 8 ... (]| 20°N| - ab _ (d)
105°E  110°E 115°E 120E 125°E  105°E 110°E 115°E 120°6  125°E
2 18km 6 mm
a 7 20 18 ~21 00 b 7 21 00 ~06
¢ 7 21 18 ~22 00 d 7 22 00 ~06

1 Xue M. K. Droegemeier V. Wong et al. ARPS Version 4.0 Usel s Guide. Center for Analysis and Prediction of
Storms  University of Oklahoma 100E. Boyd Suite 1110 Norman OK 73019 1995.



3 1998 *“ " _ 403

90 90 - ¥
80- (a) 20- b | .
701 701
g 60 E(’O' I
i 0] 5 5 S S S
% 49, % 40
% & J
301 . 304 LN L
201 rd 20
d
104 Ly lo_ﬂ v "
C K .l‘t--‘ 0 s ‘..'.'.' . , . . ; : -
12 15 18 12 15 18 21 00 03 06 09
208 218 21H 22H
3 1998 7 mm
1
a7 20 12 ~21 12 b7 21 12 -2 12
1 1
3a
2~3
3.4
3b 2
36 7
1
4 B
8
20 18 21 06 700 hPa
4a b 200 km

1 Xue M. K. Droegemeier V. Wong et al. ARPS Version 4.0 Usel s Guide. Center for Analysis and Prediction of
Storms  University of Oklahoma 100E. Boyd Suite 1110 Norman OK 73019 1995.



27

404
B 17 20 21 21 03
500 hPa
200 hPa
40°N 40°N
35°N| 17 3PN
30°N|+ 30°N
25°N 25°N 504
20°N 20°N| R
105°E 120°E 125°E 105°E 10°E  115°E  I20°E  125°F
4N T A\ 40°N e AT
‘ \j]/]}s 1 (3 ?W Ay
IFN|N, [ _mﬁ/%'/ 3FN l - -
300NpL 30N
25°Nhe s 25°N
ZOUN - ZOON " ;-_ N N N
105°E 120°E  125°F 105°E  110°E  115°E 120°E  125°E
18 km 700 hPa
b 20 23 ¢ 21 14 d 2 o
21 18 06 700 hPa
4dc 21 20
500 hPa
21 21
22 02
200 hPa
HUBEX
8
21 22 00



3 1998 *“ " _ 405

5
20 15 20 21 25ske”! 21 O7
30°N 21 18 22 02
3.5 gkg™! 600 hPa
15
5 20 15 20 dBZ
20 18 21 400 hPa
40 dBZ
21 17 20 dBZ
22 02 50 dBZ 600 hPa
F ety ——r T ” 200 ——-r r—r— .
b
250 (ba)rv«t‘rOpa‘#-*—v-b-b—r—o—o—p-"-»—o 250-(")>"P"-'“"“f"-’*—+-+-p+-o--o-¢
3004 » > r 22 e T A X s b 300-»5-17vo»vii_g-"-’—»-f-a—»—*-o—c
400 E I I A 4004 LR LR e
5004 brr e E e 5004 R
600+ FE 600 [
700+ < AR B R 700 K W LI O
8504 « Wi<j&, b % E % 850- 5 EEE A I
1000 - Sadvabid 1000 RN S
105°E 11O°E 115°E 120°E 125°E 105°E 110°E 115°E 120°E 125°E
5 18 km
a 30.1°N 7 20 15 b 30.0°N 7 20 21
’ ‘ 10 km
RHI 20 ~ 30 dBZ Y
40 dBZ "
40 dBZ 50 dBZ
2 dBZ 300 hPa
S (1)
20 mm 51 dBZ 10~ 20 mm 46 dBZ

2 ~5 mm 39.2 dBZ o



406 27

1
850 hPa 6 20 15
20 21
500 hPa -3.2x107%s7!
4.0x 107 47! 250 hPa
850 hPa
s - = N
LwN _:-IL ) 15N |8 - L,
] - N 1
25N fg N
arn| RPN
[ e | 147 (R 1250 e I o 120" L 2%
6 18 km 850 hPa 107471
a 20 13 b 20 21
20 15 20 19
-6.0x10 %gkg s~ ! 500 hPa
850 hPa
400 ~ 300 hPa
21 17
2 02 10.0x 107 3g kg™ !s™!

78

16 ~ 18



3 1998 *“ " _ 407

B B
29~31°N 114
~117°E  29~31°N 115~ 118°E
7.1
d d
3? + Vo Vg + aipq =-m
q g kg™! w 1072 hPas™!
2 1
7
500 hPa 600 hPa
hPa hPa
00

7 1998 7 18 km a b



408 27

500 hPa
500 hPa
20 18 950
hPa
850 ~ 500 hPa
30% 850 ~ 700 hPa
30% ~ 40%
1/4 ~3/4
B
7.2
B
%% =A+B+C+D+ FE
_ Ig ( 9_§)
A=-[uS e B+ay]
Ig
B =-
C=- f+¢ V V
p (%20 2w ou)
- ax ap_ay ap
Jd[dr dr,
— _ Zty x
k= gap(ax ay)'
8 500 hPa
500 hPa
800 hPa
250 hPa 800 hPa

20 20 21 00 1~1.5



409

8.1

1998

22 01 22 03

850 hPa
300 hPa

850 hPa 900 hPa

400 hPa




27

410
1
NLHR
NPBL
30.34~32.63°N  114.29 ~ 117.37°F NODB
27.93~29.76°N  113.02 ~ 115.96°F NOMF
NODM
23 29.01~33.39°N  108.56 ~ 112.13°F NOWT
B
3 080 3 040
30°N
850 hPa
B
250 hPa
B
B
850 hPa 250 hPa
50%
40°N — o
@ ' ‘. 40N
35N _ 3°N]
A Z1 >
@) 25 320
25°N 25°N
20°N|- - 20°N]
105°E 110°E 115°E 120°E  125°E  105°E 110°E 115°E 120°E  125°E
6
a 20 18 21 00 b2 18 2 00
22 02

22 02



3 1998 ” — 411

8.2
B
10
1
1
1/3 700 hPa B3
"™ T T
{-.f 2 j L
e | ¢
i s 3
{ .
a
T 3 .:'i.'l 4-‘_‘
50 ‘bzﬁ
2o} jﬁ i
lr 1
el
- |H
] T R
wNE o e
=il |
L5 AR |1 8% | 260 125%)
10 6 21 18 2 00
8.3
12 13
3 10



27

412
1
11
5" x5’
1729 m 159 m 200 ~ 600 m
200 300 B

‘ Va0 .

20°N 20N R SN (ﬁ
6 NAIE ®

100°E 105 L10°E 1I°E 120°E  125°E I30°E [00PE 10S°E 110°F 1IS°E 130°E 125°E I30°E

40°N [T
15°N Sy

30°N

ong [ - i o
20°N i 20°N

100°E 10S°E  110°E 115°E  120°E 125°E 130°E 100°E 105°E  110°E 115°E 120°E 125°E 130°E

<

100°E 105°E 110°E 15°E 120°E 125°E 130°E

11

8.3.1
30.34 ~ 32.63°N 114.29 ~ 117.37°E

6 12
80 km 700 hPa



3 1998 *“ " _ 413

B
B
40°N
I5°NE .
30°N|
25NF
20°NT p , .
105°E 110°E 115°E I20°E 125°E
12 6
27.93 ~29.76°N 113.02 ~ 115.96°E
6
50 km 700 hPa B
B
6
700 hPa B
8.3.2
29.01 ~33.39°N 108.56 ~ 112.13°E
2/3 2/3
6
25 mm 50 mm 100 mm
50 km 700 hPa
B

975 hPa



414 27

2 B

’ B
NSvE
s (1)
> N
INORR
250 hPa ‘ ' T
1 1

—— o = = o = m =

Con
700 hPa D TH N\ S

8)

(8% Ri<] ’
®

13 B

Meiyu



1998

415

Baiu

B
3 700 hPa B

13
14

4 500 hPa

10

200 hPa 22 A A (HRF HE

—>
I A
SIRAFRE R

4 AR IO R (R 2 kL
RER6 s, AR S R 8

500 hPak il 58 <= 5 H: o4 S0 o5 b
S I S AT
—
R LR EFHER), 344F 500 hPa b
M B REMERH B ELESE
ABEEPEES, K244 TER
—— LRBERAE. AR
RWHAERBET “HE” .
G rh K E W3R sh A ol fEkh &8
——— AT, AR 0
v ERBHET 4.
HR T HER A 5 SR R 011635 £ 3 4 T 4 Rl HT LK, RHRRS
—p — XL A SENMEX, (TR
BIEAX, SRR RN R RS BN

14 B



416

27

10

18

1 98 . 7n

22 06

400 ~ 300 hPa

250 hPa

20 18

800 hPa 250 hPa

21

06

21



3 1998 *“ " _ 417

A W

W

1979 543pp.
1998 22 4 503 ~510.
1980 225pp.
Ninomiya K. and T. Akiyama Multi-scale features of Baiu the summer monsoon over Japan and East Asia J. Meteor.

Soc. Japan. 1992 70 467 ~495.

1991 1993 118 ~ 131.
1998 1998 3
4 290~299.
1998 1998 3
4 300 ~312.
1998 * ! 2002 26 526 ~ 540.
“98.7" 2002 7 386 ~396.
“ 987 : 1999 1 115~ 124.
“ 987 : 1999 1 152~ 154.
1978 58 ~ 64.
1975 8 —* 75.8"
9 1980 39 ~46.

Kain J. S. and J. M. Fritsch “ Convective Parameterization in Mesoscale Models The Kain — Fritsch Scheme” in the Rep-
resentation of Cumulus Convection in Numerical Models A. M. S. Monograph K. A. Emanuel and D. J. Raymond Eds.
1993 165 ~ 170.
Kessler E. On the distribution and continuity of water substance in atmospheric circulation American Meteorological Society
Boston Bulletin 1969 32 10 1080 ~ 1086.
Pearce R. D. Lloyd and D. McConnell The Post — Christmas French' storms of 1999 Weather 2001 56 3 81 ~
91.

1994 18 476 ~
484.
Matsumoto  S. K. Ninomiya et al. Characteristic features of ” Baiu” front associated with heavy rainfall J. Meteor. Soc.
Japan 1971 49 267 ~281.

1999 131pp.



418 27

A Numerical Simulation of Sudden Heavy Rainfall Occurred
in Wuhan and Huangshi during July of 1998

Bei Naifang Zhao Sixiong and Gao Shouting
Institute of Atmospheric Physics ~ Chinese Academy of Sciences  Beijing 100029

Abstract The heavy precipitation occurred in Wuhan and Huangshi in Hubei Province during July 1998 is simu-
lated using higher horizontal resolution and nonhydrostatic model and more complete initial data after the large scale
fields and rainfall areas have been simulated successfully. The simulation results indicate that there are meso-scale
weather systems which occurred developed and dissipated near Wuhan and Huangshi during 1800 UTC 20 July to
0600 UTC 21 July and 1800 UTC 21 July to 0600 UTC 22 July in 1998 respectively. The life cycle of meso-scale
system is about 12 hours and the horizontal scale is from 100 to 200 km it is a typical meso-{3 weather system. By
analyzing the vertical section of wind field and other physical quantities during the above mentioned two periods it is
found that the horizontal convergence the ascending motion and the positive vorticity in the middle and lower tropo-
sphere strengthened during the heavy rainfall period near the above mentioned two places. In addition the wind dis-
turbance in middle and lower troposphere may be a possible triggering mechanism for the occurrence of the meso-{3
weather system. The budget analysis of the meso-scale system indicates that the sources of moisture and positive vor-
ticity are different during the various stages of the meso-scale systems. The impact of latent heat release and PBL pa-
rameterization scheme on heavy rainfall during the various stages of meso-scale system is evaluated by the numerical
experiments on physical processes. In addition the effect of the meso-scale topography in Hubei province during the
heavy rainfall event is tested. At last the three dimensional conceptual model includes meso-f3 scale systems causing

the sudden heavy rainfall in Wuhan and Huangshi is suggested.

Key words meso-f3 scale system wind disturbance budget analysis conceptual model



