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Fig. 1 (a) The axis of moist jet stream on the vertical cross section across the heavy rainfall region based on
sounding data of 08 BST August 3, 1977 (The thin and solid lines are isotaches in unit m/s; the thick broken line is the
jet-stream axis; the double line is the trough line; the shaded areas are the saturation condensation regions; the shaded area
beneath the profile base-line shows the extent of the region of rainfall) , (b) the three-dimensional spatial structure of
the axis of moist jet stream according to the winds and moisture analyses on the horizontal and vertical cross
sections (The thick line with arrows represents the axis of the moist jet stream-that portion of the line which is broken up
into dashes represents that part which is located within the saturation condensation region; the double line with arrows repre-
sents the axis of the upper level subtropical zonal jet stream; the thick solid lines and broken lines show the boundaries of the satu-
ration condensation regions being shown by an number of fine, curved lines. The bottom layer of the figure plots the 24-hour rainfall

distribution (unit:mm) from 08:00 BST August 2nd to 08:00 BST August 3, and the rainfall region is shown by shading)
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Fig. 3 The moist jei-tream in the numerical simulated atmosphere
of a case of torrential rain of Hebei Province Aug. 4th 1996
(a. the bright temperature of meso-a-scale cloud cluster of 20 BST
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Fig.5 The vertical structure of meiyu front according to the vertical cross section along
115°E of 12 UTC June 27th 2002 during the field experiment of meiyu heavy rainfall

(red thin line: temperature in interval 5 C, blue and pink line: equivalent potential temperature in interval 5 Kj;

double broken lines denote the meiyu front and the upper level subtropical front; red thick line: boundary between

easterlies and westerlies; colure scale: zonal wind speed in unit m/s; broken line: vertical velocity)

S M e AN i TE I R D

PR AR X2 3R AT R O 3 R R - 7
LT AE ISP e A7 47 o BV AR 2O AN S 3
T3 VRS TR (9 32 2l 1) 1 348 D DA AR 25 467 3L A9 7K
PR R I A R 5 IR R BE ) B BE Y A AR TR AR
Ko IR ST AR 1 XURE i L 19 72 Al FTAT 5
UL A 7K SF o6 B2 Y O 2R S B b S e 1R AR DR
o JEE Al M B P 1) L 7 R A R R DL T AR X R
T,

MR H) B3 2 T B AR AT LR B IR O
AT R B BT POk B TR R ST AE AL
LHE % A S - 7 i 1 2 R S - 4 (o 45 0 A
R IE X Z W B F ) . PR DL AE 1966 4
o [ B AN P S R ST 8 WL R i AT R RUE
R 2SR 2T AN BE o ) L e 48 11 I LA P
T AEL . — O T PR O 7 B KA A A B IX L T R T

R T 5 g K DX s IR v B2 Al M e 16y A X i
BTN X AL 2R AR ) 7 9 Bk b £ R R RUE
12 2 2l Jy 2 HUBL o 3 e POE C A PRI S O — 7
T2 PR DA ) ™ A R T Y PR A R 4 A
Ji AR A R ROBE R I AR 4 20 4D 80 AR AR
S 22 KA R A BE AR U7 ik b A7 Bk 52 (H il T 11
S I A A E AR X 5T A AR AR T B 2R 2
WIE 25 0f i RUBE Y T i /b B 38 rp R (9 44
o) U A A 8 K P AR A IR e ) REE
A IRFBERR R R RARBE™D o B AN A R R
B oE i — e e 4 1

Bl RO R A 0 5 | A 2% R B 9 TP Y
AR Cn MM Fi MMS)  fif 1548 7% B2 TN 2 72
P2 R T i A s AT RE . AIEL 6 T 4
HRIBRSZ B 45 X 1991 4F 6  12~13 HAFMI & L
F8 — Y % T 5 R SRS DA 31 1) 2 0B e 12T T



830 & %

¥ 4R

63 &

DAV 28 b 3] B W 10 25 AU W 0 W, 2 e 7
HEAX I 2 B I B . SO R R AR TR
FE A B 7 0 25 R et A i s AR L AR 2 4 1) o R
JRE AV P 1o o 1 A0 S o 8 ) {8 A 98 25 A o ke
HTE WA 25 2000 =1 )2 ) A1 0 S HE B BE 7 6 B K
R 2SS AE = 2 B ) R it o 16 o i B A — 5K
Hh RUBE XTI = P Y 1 43 B3 1 MODIS 1] Ok = &
(& 6.d) il 52 ) B Hh 1) AE 2 455 0 Sl AR 0L &t 7T
PAUE A, 76 28 W 3 B v, AR B B IR s AR

AR A5 AL R AT I S v RUBE R R G A )
J1 2 REAE S T3 — AU I SO 7E S 0018 200 AR
JIT A 25 B S .

K PREL AT 1998 4F i gk 1 5 2 T A} 24 3R 50 o 6
H 7~8 H RAETE & V5 bk (1 — A~ 2 W 2 A 5L
(ELASE DL 25 T sl B S R AT T BLR AL 4
R AR 0 A SRR B I #0A fK O 3h i
BT e T OF HAFAE KT 3l i AR S 1) g 25 10 4%
(R D,

(a)

Bl 6 FEBIIAA T 1991 4F 6 J 13 HAGE o R XL 2 3] (3 MCS) Hh 1 BB 1 25 S 5 (W i W) T
BRI, C M CHIBENNY 24 h ZEHE Fm U 250 1 OO 2T 2 R A00 0 ES a7
CE AR 3 h 25— OSBRI AL B AR B S & 8 (km) . 47 F A9 2 B2 MODIS /] OB ER 43 HF
g 250 m, 2 [l AR B Sk AR 2 FELREAE T ST B () T RUE o 38 2 AT 1 e G 2 0 A e R v TR RIS )

Fig. 6

(a) Two groups of forward trajectories from t=0 h to 24 h; one from the warm and moist air

mass — W, and W, ; other from the cold and dry air mass—C, , C; and C;. Vertical position of parcels

(bold, in km) are indicated every 3 h (6 h) along the warm (cold) trajectories. Rianstorms are stippled.

(b) Trajectories on y-z plane. Double line depicts ge=2340 K surface (representing the southern boundary of

Mei-Yu front) . shaded area indicates the rainwater greater than 0.4 g/kg. (c¢) Schematic diagram of

meso-a-scale low and associated rainstorm (see [ 8] for details). (d) Visible image of MODIS produced

by the National Center of Meteorological Satellite (Circles and arrows represent meso-low, meso-high,

inflow and outflow in low level and upper level, respectively
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Trajectories from moist and warm air mass of rainstorm on coaster region of southern China May 23 1998

(vertical position of parcels (in m) are indicated every 1 h)
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DISCUSSION ON HEAVY RAINFALL AND
MOIST JET STREAM

Tao Zuyu
(Department o f Atmospheric Science, Peking University, Beijing 100871)
Liu Wet

(Weather Center , Northeast Air Traf fic Administration Bureau, Shenyang 110169)

Abstract

The moist jet stream is a scientific imagination supposed by Y. B. Xie (i.e. Y. P. Hsieh) based on
his long time research work of precipitation of China and animated by the static energetic method of heavy
rainfall prediction supposed by Y. S. Lei. In recent year, a couple of meso-scale numerical simulations of
heavy rainfall support the presence of the moist jet stream, which links the low level jet and the upper level
jet in the heavy rainfall region. Using the modern visualization technology, trajectories of moist air parcels
rising, acceleration and turning could be displayed on the computer screen. But, the calculation of momen-
tum budget shows that the increasing of momentum caused not only by the buoyancy force, but also by the
horizontal pressure gradient force on meso-scale.

The moist baroclinic balance equation (i. e. moist thermal wind equation) was discussed, which indi-
cated that the total energy conservation can not reveal the conversions between different energy forms.
Since the process of heavy rainfall is highly non-geostrophic balance, also non-hydrostatic balance, and be-
ing multi-scale interactions, the numerical model with with fine resolution and complete physic processes is
the most powerful tool for heavy rainfall research.

Key words: Heavy rainfall, Jet stream, Numerical simulation, Dynamics of moist atmosphere.



