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Observation and Simulation on Potential for Rainfall Enhancement

of Autumn Stratiform Cloud in Henan Province

SHI Aili' ZHENG Guoguang'* SUN Jing" DUAN Jing'
1 Chinese Academy of Meteorological Sciences, Beijing 100081
2 China Meteorological Administration, Beijing 100081

Abstract; The characteristics of water vapor conditions of stratiform cloud and its potential for rainfall en-
hancement in the autumn 2002 in Henan Province have been investigated by means of data from meteoro-
logical observation, from upper-air soundings at 3 h intervals, and from Ground-Based Dual-Wavelength
Microwave Radiometer (GBDWMR) system and meteorological satellite and combined with the results of
MM5V3. It is shown from the analysis of those data that the main positions of potential are located at the
700—300 hPa level at 07:00, 13:00, 16:00 BT moment. As the result of model simulation, it is beneficial
for the formation of rain in which the content of supercooled liquid water is abundant while the number
concentration of ice crystal is little.
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Fig. 1 The hourly distribution of integral
water vapor content and cloud liquid water
content retrieved from ground-based
dual-wavelength microwave radiometer (a)
and the histogrom of precipitation (b) at
Xinxiang Station on 19 October 2002
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Table 1 Surface pressure (e), water vapor and potential precipitation (W)

at Zhengzhou Station on 19 October 2002

0400 07:00 10:00 13:00 16:00 20:00

e/hPa 9.8 9.7 9.2 9.3 9.2 8.8

JK IR B /em 2.08 2.04 1.95 1.98 1.92 1. 90

W/cm 2.21 2.19 2.09 2.12 2.09 2.02

CHi &) R {H /cm 2.73 2.15 1.99 1. 91 1.58 1.13
B3 0. 856654
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Fig. 2 Vertical cross-section of §,. (solid line,
unit; K) and ¢ (dashed line, unit: g« kg ')
at Zhengzhou Station from 19:00 BT 18
October to 22:00 BT 19 October 2002
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Fig. 3 Vertical cross-section of T— T,
at Zhengzhou Station from 19:00 BT 18
to 22:00 BT 19 October 2002
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Fig. 4 Vertical cross-section of e—E; at
Zhengzhou Station from 19:00 BT 16
to 22:00 BT 19 October 2002
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Fig.5 The hourly precipitation distribution
at Zhengzhou Station from 21 BT 18 to
24 BT 19 October 2002

o SR A T

T P 7K AR R L T K B B AR P BEA Y
IR PR . 2 H R4S 7K B 5 e T AR K 1) 22 (ED s
Z NN WA UOK Fe A X o3 A s 45 &
RALAERS b THAY & BE A0 2 W) I B R R . T LA
B E KL THEFAR AL B TR X . X 1998 4R Ry



1

A BRI ARV B R S R 1 TR W BRI R 2
R (BT HEE. 20000 . WHEKFELEEE KSR
HORL T W A > = ZR A RS 5 K S KR i /)
RIZBE KA R = 8ROk &k L R T 10
Ao LV AHE R N TS S 1. 2R =l
ML 2 WA B 0 5 b AL R B2 4~5 ke, AR SC3E

by

FE VK T e 4 760 T K i o, —— éjF(p)dp k% m
ry

N T HERN W 1 RN Hodr

A1 T T 55 < T P 4 — UK B 2R 2 4R 2 5 /K g R 0 g 00 R A 4L 43 T 71
F(p) = Aq; M Ag, >0
F(p) =0 %’1 Ag; << 0
Ag; = 0.622(e —E))/(p—e) (3)

Ko py A po N AHRE A = B SR . B A
IR w; (B K /INGE AN [R) B4 386 W 7 77 . A SRR
MG 10 A 19 H 04—16 B4 3 h — R 25 % )
B8 LB A TR] B 220 f K T 3 6 AR R e K A K it A
KRS (2 AT K i Z HD L gk 2 iR,

M 22 0] 0L, A6 P RE B BE . 07 (13 16 FI20 )

F2 2002 F 10 A 19 BB M 15 vk E i 40 70 0] Bk S RE R E A 1L
Table 2 Temporal change of supersaturation precipitation

at Zhengzhou Station on 19 October 2002

i R /bPa R /m BiEm w/mm g EATEIBEA
KA B/ mm
600~500 4322~5747 1425 0 0
500~400 ST4T~T7427 1680 0 0.121
04 Hf 400~300 7427~9479 2052 0.355 0.16 0.316
300~250 9479~10709 1230 0.139 0.03
250~200 10709~12144 1435 0.0965 0. 005
600~500 4326~5742 1416 0. 84 0
500~400 5742~7416 1673 0 0.179
07 ff 400~300 7416~9471 2055 0.767 0.177 0.399
300~250 9471~10710 1239 0.273 0.038
250~200 10710~12154 1444 0.17 0.005
600~500 4330~5747 1417 0 0
500~400 ST4T~T7424 1677 0 0
10 B 400~300 7424~9483 2059 0 0.104 0.135
300~250 9483~10725 1242 0.0718 0.025
250~200 10725~12170 1445 0.0801 0. 006
600~500 4312~5723 1411 0.142 0. 235
500~400 5723~7405 1682 0.7 0.316
13 B 400~300 7405~9472 2067 0.987 0.209 0.789
300~250 9472~10715 1243 0.211 0.029
250~200 10715~12160 1445 0.134 0
600~500 4311~5720 1409 0. 26 0.233
500~400 5720~7400 1680 0.792 0.291
16 Hf 400~300 7400~9474 2074 1.078 0.242 0. 834
300~250 9474~10722 1248 0.38 0.053
250~200 10722~12172 1450 0.24 0.015
600~500 4319~5730 1421 0 0.228
500~400 5730~7400 1670 0.53 0.213
20 Hf 400~300 7400~9470 2070 0.81 0.15 0.654
300~250 9470~10710 1310 0.21 0.043
250~200 10710~12160 1450 0. 14 0.02
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Fig. 6 Simulated hourly precipitation

distribution at Zhengzhou Station from

23 BT 18 to 00 BT 20 October 2002
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Fig. 7 The vertical distribution of the
simulated hourly water vapor flux
divergence at Zhengzhou Station from
23 BT 18 to 00 BT 20 October 2002

(unit; 10 * ges ' «hPa ' «cm ?)

0.05
0.04
{#§0.03

p/hPa

0.02
0.01

1000
100

200
300
400

500

p/hPa

600

700

800 N
o 0
900 \/(—\/\ O <
008
1000
2300 05:00 11:00 17:00 2300
/BT

& 8 BILLAYER M 3 18 H 23 Wf 2 20 H 00 I 4 Bl it Bl
RS L () K SRR (BT g kg D,
URABOR BE (228 B A« L0 D) VIR REZR L H . O,
(b) T iy &kt (L B g » ke ') K& KA
(B2 B g - kg D GREEGEZ B0 C) L (O HH
(CBfLm s ' gk BT L : FUD
Fig. 8 The simulated hourly variables at Zhengzhou
Station from 23 BT 18 to 00 BT 20 October 2002
(a) cloud-water content (shaded, unit; g« kg '), ice
crystal concentration (solid, unit; L™'), temperature
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