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Tab,1 Characteristic scales of all different kinds of severe local storms
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Fig,1 Sketch about the vertical stretch
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Tab,2 Numerical results of all different kinds of severe local storms

a5 1 1 1 2 3
B | ve ("C/100m) 0.7 0.7 0.7 0.75 0,65
gy | Veb (m/s) 4 7 15 20 4
Ves (1073s71) 0.5 2.0 3.5 3.5 0.5
% | (Rm%x®) | (AC) (MC)  (SC)  (SC)  (AC)
# | Wp (m/s) 5 5 5 5 2
# | Db (km)/kp 6.9/1.1 11,1/1,3 24,5/1,2 33.8/1.1 6,9/1,1
Wmax (m/s) 32,. 34,3 40,7 52,0 20,5
#l { Hr (km) 12,4 13.0 14.2 17,0 9.9
ATmax(T) 5.8 5.8 6.6 8.3 3.3
# | Lmax(g/kg) 7.4 7 0 9.3 9.0 7.0
EM (10-3m"?) 0,178~ 55 0,123 0,106 0,256
R | Atn (s) 720 724 727 694 1010
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Tab.3 Numerical results of the influence of wind velocity at cloud base on the
development of severe local storms ( 7¢=0,7°C/100m, Wy=5m/s)

REED Vet "8 & R

-3 - Db(k ) Wmax H T max L ) EM
(Ves,1073s71)  (m/s) o (m/s) (ka) (c) (g/kg) (1673m™*)

AC s 5.1/1.2 28.3 11.6 5.2 6.6  0.206
6.9/1,1 32.1 12.4 5.8 7.4  0.175

(0.5) 5 8.8/1.1 34.9 13.0 6.2 7.9  0.157
MC 4 5.5/1.6 24.7 11.1 4.4 6.1 0,223
11.1/1.3 34.3  13.0 5.8 7.9 0,155

(2.0 10 16.6/1.2 38.9 13.9 6.4 8.8 0.132
sc 10 15.3/1.3 35.4 13.2 5.8 8.3 0,147
15 24.5/1.2 40.7 14.2 6.6 9.3 0,123

(3.5) 20 33.8/1.1 43.5 14.8 6.9 9.8 0.112

(3) BEREDTNRBENMEEH, SRRBERENBEANEDTEERR (R
E1, BEEV.,=Ves, HEHI ACEK 0~1-10"%7"), KEDEMIM 10757 B, K,
RBEMEM WEHTEANERITRL.
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Tab,4 Average change in the development strength and the mean of the detrainment

rate of all different kinds of severe local storms for every increment of
vertical wind velocity shear by 107357 (y,=0,7°C/100m, Wy =5m/s)

B % AC MC SC
(Veb) (4m/s) (7m/s) (15m/s)
VeI IERE(1073s71) 0.0~1.0  1.5~2.5  2.5~4.5
AWmax(m/s) -4,4 -3.1 -1.6
245N | 4Hr(km) -0.8 -0.6 -0.3
AEM (1072m™1) 0,022 0,015 0,006
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4 BRREDEBBERBRE ( BAV BB ERDEMBIY TR ), 4
m, ACKIBRCKTHEB/PDA.4m/s, ZEEH0,8km, TixFimEl ERAMERN & (RE
BIKT R ) AT/, FIMSCEBEMIRT R LACKH /3%, EM MERMRRDE
MRH, X1 bEREHEMRYEERRED M5 RE SRR REE RS
RRE-BN., KL EERE 5 & k&Y, A-FNRERRFENEREEL
BriZ%R—3i.
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Tab.5 Chagge of the development strength of all different kinds of severe local
storms for the increment of temperature lapse rate from 0,70 to 0,75C/100m

(Wp=5m/s)
R B % ® AC MC SC

Veb(m/s) (4) (7) (@15
REERT v, (10-31)  (0.5) (2.0) (3.5)

AWmax(m/s) 5,2 6.2 7.8
BEFA AH(km) 1.5 1.7 2.1

¥ =0,7°C/100mi}, BACKRIGHZHSCHIRIGH, FHEBKRT+HY X8.6m/s, ZF
Mpnl.8km, BT, RENREZRRERR DRI ER 3 XER K R
RS A5 EHZE0.05°C/100mBIfER #LLIIAY,

4 =N U138 X X2 KR R i i 0 25 R

iR$51980~ 19834 7 H08~20 R BRIL =AM (112,3~114,3%E, 22~24°N)KIX B
RS AFRMBZIRP M BE08 I TR FRL B R OS5 FI T 2% 6 fugk 7 ™, #44850hPa
REMELHERERE, 850~200hPafiRA I EMAEE L ZENREDE, I WE 6
Hm,zgﬁﬁﬂk,ﬂm§£$m$@k,ﬁﬂ%ﬂﬁ#umﬁ%ﬁﬁﬁzmmﬁ)
B, ZAEMBHEBH A RTBTADERKREREERL BRI THA, BERA.
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£ 6 M08 850hPaiit bakic = f M 08~208 7B R B £ 4943t
(1980~1983% 7 A ) : -
Tab,6 Statisticses of the probability of the occurring of severe local storms in
Pearl River Delta in the period of 0000—1200 GMT for different ranges of
the wind velocity of Guangzhou station at 850 hPa level at 0000 GMT

850hpaR#(m/s) <5 6~9 10~13 14~17 2>18
BRBER(%) 30 34 38 64 80 ¢
HILH 3K 30 47 20 11, .5 :

A7 T Mi088+850~200hPad fi Kk s E Hakiz = f mo8~20H
B R EG5% T (1980~19834%7 A ) ,

Tab,7 = Statisticsés of the probability of thé “occurring of severe local storms in
Pearl River Delta in the period of 0000—1200 GMT for differeant ranges of
the vertical wind velocity shear between 850 hPa and 200 hPa at Guangzhou
station at 0000 GMT

Vez(1073571) < -0.36 ~0.35~0,06 0.07~0.48 0.49~0.90 0,91~1,32  >>1.33
BEMEE(%) 65 46 88 RIS T SIS T
HEB% 20 13 27 BE TP g 20
- RSN PSR —— o - -
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The Effects of Environmental Wind on the Development
of Severe Local Storms |

Wang Peilin*

Abstuc‘t A one-dimentional and steady model of cumulus whose cross-section area
varies with height is presented, Br using-this model, the development of a variety
of severe local storms in environmental wind is investigated numerically, It is
found that, (1) severe local storms of all kinds can be simulated with correspon-
dent conditions of environmental wind, (2) the intensity of the storm is markedly
increased by wind speed at storm cloud base and decreased by vertical wind shears
and (3) the effect of environmental wind on the developing strength of the storm
is comparable with that of stratification stability, The conclusion (2) has been

varified by using actual data,

Keywords severe local storm, environmental wind, cloud model
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