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Multi-Scale Analysis and Nowcasting of Short-Time Heavy Rainfall
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Abstract: Hourly precipitation data at 79 stations in Anhui Province during 1995 to 2009 were used to sta-
tistically compute the spatial and temporal distributions of short-time heavy rainfall with different intensi-
ty. Then the environmental background characteristics of typical short-time heavy rainfall were obtained so
as to build three conceptual models of short-time heavy rainfall and abstract large-scale systems beneficial
to its occurrence. By using the statistical analysis of physical parameters, conclusions can be drawn as fol-
lows. When short-time heavy rainfall occurs, the atmospheric water vapor is abundant and there are wet-
thick layer and warm-thick cloud layer, the latter ensures cloud particles from being evapored in the down-
draft airflow of system. At the same time, moderate convective CAPE and higher KI index are beneficial
for the appearance of high-efficiency precipitation. On the other hand, there are two structural characters
of radar reflectivity factor, i. e. , the low-quality core structure and high-quality core structure. The impor-
tant reasons for maintenance and development of heavy precipitation echo in some areas are attributed to
small and mesoscale wind shear, convergence and cyclonic covergence zone. In addition, the boundary lay-
er jet enhanced significantly half an hour before heavy rainfall is another important indicator of nowcasting
of heavy rainfall.
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Fig. 1 Annual average number of short-time heavy rainfall with intensity
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Fig. 2 Monthly distribution characteristics of short-time heavy rainfall with intensity
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Fig. 3 Daily distribution characteristics of short-time heavy rainfall with intensity
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Fig. 4 Conceptual model diagrams of short-time heavy rainfall for

(a) eastward low trough type, (b) northwest airflow type, and (c¢) typhoon type

3.2 EMEEAKNARER c PREZMASL

TE R R PR3 55 3 04 L M P RO
BrC BT HRRE K o MR RS, K 1 H
L B AR CHES

M1 AT AR5 A 2 5 L 2 I i
JK i B ) A B4 R R AR N R R K A X RTE
S BT 5 AR L U)X
TJZ AR R B R AR A

83 %6 H Ik M 75 B LA 75 %0 19 PE JL S B 500 hPa
A —30 gpm LA #5AE L BT & XU BB AT B
g I HsmBE K KM A s K E A . s &
Tt R B iR R KOG FR B VDL 75 00 IR AR R A
100 %6 f4 PG 6 A3 78 R 65 IR0 TR ) e s i o4 7K 0 7 A%
SAPTELE M KGE R 16 m o« s~ L SRR K H B
TE TR 220 . 205 iy R T 32 2 AR 3 7 R AL
HopPim ik £, 5 66. 7% M & X5 16, 7%, 7%
TE AR B 2 A i 5 16. 7% & a0 M BT A

F1 ERERKHNARER o PREZMRSL

Table 1 Large-scale and meso-o scale affecting systems of short-time heavy rainfall
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Fig.5 Reflectivity factors of Hefei radar at 0. 5°elevation
at 03:06 BT (a) and 03:17 BT (b), 27 June 2005
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Fig. 9 Convergence zones in radial velocity field of heavy rainfall

(a) Hefei radar, 6.0° elevation basic reflectivity factor,
19:11 BT 6 August 2006; (b) radial velocity field
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Fig. 10  Cyclonic convergence in radial velocity field of heavy rainfall

(a) Hefei radar, 0.5° elevation basic reflectivity factor, 16:39 BT 6 August 2006

(b) Mingguang radial velocity vertical section at 16:39 BT 6 August 2006

(¢) Huoqiu radial velocity vertical section at 17:29 BT 17 July 2008
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Wind profile products of Hefei radar at 05:27 BT 2 Augest 2008

(Light blue arrow indicates the moment of a significant strengthening of jet)
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