Vol.27 No.2

27
2003 3 Chinese Journal of Atmospheric Sciences Mar. 2003
*
1 2 3

1 100081

) 100029

3 100081

MMS5
SMM5 SMM5
MM5 SMMS5
MMS5
1
Lax — Wendroff
1~4
5 67
8~ 10
1
MM5
MM5
SMM5 1998 7 SMMS5 MM5
2001 -06-18 2001 -09-17
* 40275031 40231006 (1999043408



266 27

2
2.1
2.1.1
MM5
pu pv ptw pip p°T u v
w p' Pl = pempi ps P
VA MM5
oL _
EY F. 1
DZu:p*u
. op” / op~ / Op*uo
O _ z(puum pvum)_ p uoc ‘
gfe=-m ox T oy ot ubi 2
0 M % * /
0 _mQ ag _ %) 82 QL) .
m p(ax p% ox Jo +p fv+ D,
F, D, D;
Dl p* Di
MMS5
ZU Zw Zp' ZT FU Fw FP’ FT 1
2.1.2 F
MMS5
Lo n Zijn to MMS5
t; = to+ RT RT = kAt At k
to n I n+1
7. . _ 7 .
o i jon+l ijn
FL]I'L RT . 3
MMS5 Ry L
LxRy L 3 Fijner Fijaea
F[jn+l L 3
F 2
F
Z 3 Zijn Zijn+l

Zijn+2 Zijn+l RT



2 267

~12 h 12 h F 7
2.1.3 SMM5
Zl 0
Z; 1+ Ry :k;_lakz to + k Ry +kZPQkFt0+kRT Ry 4
Z=7, 7, Z, Z, Zy F=F, F, F, F, F; »
Ry 0, L 7 F
e, O 4 p
L
2~5
2.2
SMM5
SMM5
3
3.1
115°E 30°N 51
45 4 min 48 h 12 h
3.2
Anthes - Kuo
Blackder
3.3
1998 7 16 ~28 TI106
17 1.125°%x1.125° u v T
H Ry,
00 12 00 06 12 18
Sigma 23 10 hPa
3.4 MM5
3.4.1 MM5
12
SMM5
MM5
L 4 SMM5 SMM5
q MM5 ¢ - Ry
g M M5 SMM5 q 48

h MMS5 - S MMS5 q



268 27
48 h MM5-S MM5 12
SMM5 MMS5
Ry =12h L
7 16 00 7 21 12 L =12
SMMS5 12 h 1998 7 22 00 MMS5 - S
MM5 7 21 12 12 h 7 22 00
MMS5 1
1 1998 7 22 00 700 hPa
r o,
MMS5 MMS - S MMS5 MMS - S
u 0.6234 0.7805 0.1369 0.1234
v 0.5019 0.6121 0.1303 0.0814
w 0.9886 0.9887 4.2768 4.1762
T 0.9997 0.9998 0.0422 0.0291
1 SMM5 22 00 MMS5
MMS5 48 h 12 4 MMS5-S MMS5
48 h 12 h 4
MMS5
1 2 700 hPa 48 h
1.0007
— MM3-8
eme MM
0.920 T T T T
0 12 24 36 48
{/h t/h
1 700 hPa 48h 2 700 hPa 48 h
3.4.2
MM5-S MMS5
1 2 1998 7 22 12 24 00 v MM5-S
r  MMS5 24 h 2% 36h 4% 48h 6%
MM5-S MM512h o, 36 h MMS5
-S o MM5 5% v r u
24 h MM5-S MMS5S
24 h 48 h MMS5 - S



269
12 h
24 h
2 MM5-S MM5
u o, v r
12 h 24 h 36 h 48 h 12 h 24 h 36 h 48 h
MMS5 -S 0.0482 0.0431 0.0463 0.0435 0.4674 0.3926 0.3960 0.3170
MM5 0.0484 0.0489 0.0483 0.0459

0.4397 0.3789 0.3425 0.2950

3 MMS5
MMS5 -S MMS5
7%
MMS5-S MMS5
24 h
3 MM5-S MMS5S
o, o,
12 h 24 h 36 h 48 h 12 h 24 h 36 h 48 h
MMS5 - S 2.9320  2.9621  2.9829  2.9542 | 0.0262  0.0262  0.0263  0.0264
MMS5 3.1701 3.1849 3.1933 3.1644 0.0265 0.0261 0.0283 0.0269
3 4 24 h 48 h
48 h 30°N 115°E 395 mm
28°N 110°E 360 mm
4 7 24
/mm /mm
30°N 115°F 395 28N 110°F 360
MMS5-S 30°N 115°E 400 28°N 113°E 360
MMS5 32°N 116°E 400 25°N 110°E 330
MMS5-S 48 h
30°N 115°E 400 mm
28°N 113°E 360 mm 3
MMS5 48 h
32°N 116°E 400 mm 25°N
110°E 330 mm 4
48 h MMS5-S MM5
MMS -S MMS5
MMS5-S MM5
MMS5-S 5



270 27

MMS5 - S
TS 24 h
MM5-S TS 0.6994 MM5 TS
0.6564 50 mm MM5-S TS
0.2358 MM5 TS 0.1603
MMS5 - S MM5 48 h
MM5-S TS 0.7890 MM5 TS
0.7369 MM5-S TS 0.3812
MM5 TS 0.3062 MM5
0.1747 MMS5 - S 0.2120 MM5-S
MM5
SMM5 MMS5 48 h
SMMS5
Michaud 13 1982
12 1983 1
“ " 1983 1
1982 1983 1
4
SMMS5S 12 h
u MMS5
SMMS5 SMMS5
MM5 - S
24 h 24 h MMS5 - S
MM5 - S
MMS5 - S
12 h
1~3h
MMS5
2~5 3~4
SMMS5 MM5 SMMS5

1998



271

10
11
12

13

Steppeler J.  The SO as an example of a simple ordered subsystem of a complex chaotic J. Climate 1997 10
3 473 ~480.
Clifford F. M. and Y. - H. Kuo Regional real - time numerical weather prediction Current status and future po-
tential Bull. Amer. Meteor. Soc. 1998 79 2 253 ~263.
Cotton W. R. G. Thompson and P. W. Mielke Jr. Real — time mesoscale prediction on workstation  Bull.
Amer. Meteor. Soc. 1994 75 2 349 ~362.
Ji Zhongzhen and Wang Bin  Construction and applied examination of a kind of square — conservative scheme in high
precision in the time direction Progress in Natural Science 1994 4 1 73 ~82.
B 1993 23 1 104~112.
1958 29 2
176 ~ 186.
1974 1 6 635~644.
1998 9 3 122~123.
Feng Guolin Cao Hongxing and Dong Wenjie A new differential scheme with multi — time levels ~Chinese Physics
2001 10 11 1104~1110.
2000 11 2 249 ~250.
2000 11 4  455~465.

2002 11 4 410~
418.
Michaud R. Extended memory of the initial conditions in long — range forecast of the January 1983 atmospheric cir-

culation J. Climate 1990 3 4 461 ~482.



272 27

Use of the Mesoscale Self — Memorization Model
in the Heavy Rainfall Forecasting Experiments

Jia Xiaojing] Feng Guolin®>  and Cao Hongxing3
Chinese National Meteorological Center Beijing 100081
2 Institute of Atmospheric Physics Chinese Academy of Sciences Beijing 100029
Chinese Academy of Meteorological Sciences Beijing 100081

Abstract In view of the fact that the atmospheric motion is an irreversible process a memory function which
can recall the observation data in the past has been introduced. Retrospective time integration scheme contains
historical information so this scheme adapts to mesoscale weather forecast. The purpose of this paper is to ap-
ply this scheme to MM5 model and validate the efficiency of this scheme. Based on the atmospheric self —
memorization principle the retrospective time integration scheme in a mesoscale numerical model is developed
which is called SMMS5 and the experimental results are compared with the kernel model MM5. It shows that
because of using information of several history fields SMMS can improve the prediction accuracy. As to the
rainfall field both the precipitation areas and precipitation intensities of SMMS5 is more similar to the observed

field than that of MM5.

Key words  numerical weather prediction short — range weather forecast rainfall



Roear s, TREHZEREREEATM PR

&R I

N — —
a0 4} T Uy (] ¥ Jelb Wi LR TA] L} IBTH]

|3 22 H ~24 H SMMS 3% 48 /s ek (8 fir .

mm)

LI E 1I%E

e
157N
FEELT
T - i
= = o
i Wl 1 2 1hld UK 244 RL ] 150 el <1 450

E4 22 H 24 H MMS3 Tii$R 48 /i BEACCRGE ;. mm)

1157F

Auil

F R

W™

Q

1414 115 2411 ‘T

1801 21l

| 561

B 5 22 @ 24 0L 48 Motk (B {7 . mm)




