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Role of Cloud Physics in Precipitation Forecasting
by Synoptic Dynamics

SUN Jisong

Beijing Meteorological Observatory, Beijing 100089

Abstract: This paper discusses the influence of synoptic dynamics (macro process) and cloud physics (mi-
cro process) on cloudy configuration changes and evolution of weather phenomenon in deeply wet convec-
tion, and their roles in precipitation evolution. The mechanism of thunderstorm’s motion and development

is expressed in the light of synoptic dynamics, and precipitation estimation of different characteristic cloud

is compared.
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Fig.1 Analysis of sounding before the severe convection on 17 April 2011 in Guangzhou

(a) 08:00 BT, Qingyuan Station and the cross section of radar echoes in mature stage

of the convective cloud, (b) SA Radar at Guangzhou (at 13:47 BT)
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Fig. 2 The schematic diagram of transmitting

process of thunderstorm cell
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Fig. 3 Retrieved low-level vapor flux divergence
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[ The green (pink) lines denote the position and
configuration of multi-cell echoes at 05:59 BT
(06:53 BT) and at 08:05 BT (brown), 08:59 BT (red),
respectively; the black arrow shows the spread
direction of echo and the green arrow denotes

the axis of vapor flux convergence ]
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Fig.4 The composite map of sea level
pressure (red line), wind and depression
of dew point at 700 hPa, geopotential
height at 500 hPa (blue line) and infrared
cloud picture at 08:00 BT 29 November 2009

[Closed green line denotes the area of nearly
saturation (T—Ty3<<2C), closed

brown line shows the snow region |
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Fig. 5 The continuous observation of relative humidity by microwave radiometer
from 08:00 BT 28 to 08:00 BT 29 November 2011 (a) at Beijing Observation
Station and sounding (b) at 08:00 BT 29 November

AR 2 03 (B R [ 7K B[] 2R 1 B
R = J (wq) Edt

i, = IR H M FEERINERSG -
THizagh MM & BTz s . B w =
Hp,wes 107 me s gz N 100 me s,

AL UL 7E [ 55 FUIR () 25 PF T 3B i B Y
e FK P R R 2 2K RGE R (R KRR
e f{iz gt EIHE S Iy 107 A% (5 S 2 bR oL 2
MRS EEA 22 HA L TR E A B 2 B KRN
10" mm « h™', 58X} FE K R 100 ~10° mm -
o ﬂﬂﬁ HE A B BT 5 S PR BE b X 22
FEWE? XSk b 3SR il TR AR B M2 B A

Wik 5 T wp

RUBEL AN [F) 1 B -

A RBEL R (E) = (BEdh & — 28 K &) /BESS

bEm

Xt TR = BB 2 B K KA I K BE P Jo 4 K
HB4rA] AR A A R K 3 PR R = KA
{18 7K B 400 248 T 43 A TR Ik A 285 7K T g %)
HuTE . A AWE?

AR 2 o0 19 )2 2 Bk T 2K 0 & A
AERAR [ B, WV N P FE — A TR AR R B
e IR RS N (Fa g 2 45) bl oy 3 2 &
K G i KRG RPN RR . X T
S V1R PR BT T I R X T B K L 5 B KT B D) AR 1
BRI 25 H B A I kO 6 K R s AR A —

Bl 6 3% 5 = %o U R K R A H R B (51 B Lemon 48,1996)
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