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Numerical Simulation Analysis of Rainfall Characteristics
and Artificial Precipitation Potentiality in a Summer

Precipitation Process of Chongqing
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1 Weather Modification Office of Chongqing, Chongqing 401147
2 Chongging Meteorological Observatory, Chongqing 401147

Abstract: By using the GRAPES artificial precipitation model, a precipitation process on July 4, 2008 in
Chongqing is simulated. and the characteristics of vapor distribution, cloud microstructure, microphysical
conversion and artificial potential are analyzed, the results show that: in this precipitation process, the wa-
ter vapor is extremely rich in Chongqing, and the vapor distribution is corresponding to the topographic
distribution. Meanwhile, the low-level water vapor transport is large, the whole layer of water vapor flux
is relatively high; with a moisture convergence, the cloud liquid water has a great impact on ground rain-
fall. Southwest air flow and terrain together provide favorable conditions for the formation of liquid water
in Chongqing. There is a large amount of water vapor accumulated in the windward slope of northeastern
mountain area, and easy to form a wealth of liquid water. In this precipitation process, a plenty of water
vapor converted into cloud water in northeast of Chongging, then it is rich in supercool liquid water, less
in ice number, low in precipitation efficiency, and the vapor vertical flux is large at 0°C layer, therefore it
has greater potential for precipitation enhancement.

Key words: numerical simulation, microphysics structure, artificial modification potential, water vapor

distribution, precipitation process
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Fig. 1

Synoptic situations at 08:00 BT 4 July 2008
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Fig. 2 The 12 h accumulated rainfall (unit:mm) at 20:00 BT 4 July 2008
(a) observed; (b) simulated
WA 7K K UK S5 0 i S DA T AE AE 7E 1 7K BE P FR R
3 = HIKTEIRFRE i K 5 T DR i B/ 0 IR I K ki

S [6) A2 AR AL o AR T T A DR 3t IX s v oK B AR
er o 183 gy i 1 B SR SUL Y B DR IX 4 (L HE IR

g 23 v 2 KRNI 7K S5 LB AT 7E (9 K B K

(a) /KI5 Q. (=M 2 FF
(b) 12 /N i i 2331 R /K 8 CAE ) 241 2

315 T B X0 7K PR RORH 7K R T AR 7K SR B

I ) A2 F T LUE L TR AR K R v EE PR X

LB 10" k) JBAIK Q T A K Q,

B CH N 20 B L A7 101 ke
AL 10" Teg) /NI b T A K A 00 220 B8 L B 107 k)

5.0 4.0 10— X 2.0
(a) — JK{E RO, (b) —o— Bk
7 —Oo— ARG REY, | —o— /NI B IR
4.8 — —— JKAK SO, # g | 1.6
3.0
4 og
0 <
4.6 - S 6 V1.2 &
. £ < s
E ] 2,03 2
< S E i
Ql 4.4 L . E 4 0.8 =
1.0 =
4.2 2 0.4
4.0 \ \ \ \ \ 0 0 \ \ \ \ ] 0
0 12 14 16 18 20 0 12 14 16 18 20
fFil /BT i)/ BT
&3 X P K B8 U5 B I ] 22 Ak

Fig. 3 The hourly changes of total water resources in Chongqing region
(a) water vapor Q, (left calibration,unit: 10" kg), liquid water Q, and solid water Q, (right calibration,unit: 10" kg),

(b) 12 h total precipitation (left calibration.,unit:10' kg) and hourly precipitation (right calibration, unit:10"* kg)
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Fig. 4 Water vapor distribution

(a) The average column water vapor horizontal distribution (unit: kg * m %) ;

(b) The changes with height of average vapor flux at each boundary (unit: kg * m* « h™")
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(a) satellite infrared image; (b) simulated cloud band (unit:kg « m™?)
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Fig. 8

(a) Region division; 1 western Chongqing; 2 middle Chongqing;

3 southeastern Chongqing; 4 northeastern Chongqing;

(b) The hourly changes of average column hydrometeors in each sub-region (unit:kg « m *)
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Fig. 9 The average distribution of hydrometeors in each sub-region with height
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