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Fig. 1

The geopotential height in gpm on 500 hPa and wind greater han 10 m/s on 850 hPa at 3—5 August 1996

(a. 20:00 August 3, b. 08:00 August 4, c. 20:00 August 4, d. 08:00 August 5)
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Fig. 4 The wind in m/s and relative humidity in % from sounding

of Zhengzhou(a) and Xingtai (b) on 1
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Table 1 The physical variables calculated by sounding data at Xingtai
station from 0800 2 to 08:00 6 August 1996

2 H 2 H 3H 3H 4 H 4H 5H 5 H 6 H
08 Hf 20 B 08 Hf 20 B 08 Hf 20 B 08 Hif 20 I 08 Hf

CAPE(J/kg) 32 1345 922 73 0 0 0 0

CIN(J/kg) 59 3 0 36 0 0 0 0

LI 0 —3 —2 0 2 1 1 1

K 27 34 28 38 41 35 40 35
P(mm) 41.9 53.9 52 61.4 71.2 56. 4 65.1 54.1
0. (KD 349 360 358 352 351 349 352 348
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Table2 The physical variables calculated by sounding data at Zhengzhou station from 08 BST 2 to 08 BST 6 August 1996

2H 08/ 2H20m 3HO08Rf 3 H 20/ 4 H 08K 4 H 208 5 HO8K 5H 200 6 H 08

CAPE(J/kg) 506 1045 868 49 967 132 1021 555
CIN(J/kg) 0 210 0 52 7 52 0 50
LI —2 —3 —3 —1 —3 0 —2 —2
K 17 48 38 37 31 36 37 37
P(mm) 40.9 74.3 60. 6 63.1 55.4 55.8 63.7 59.6
0. (K) 357 362 360 355 363 354 363 361
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Fig. 5 The composite synoptic weather pattern on 4 August 1996
(Shallow shaded is 0s.=>338 K on 850 hPa, middle shaded is topography greater than 1500 m and deep shaded

is 24 h precipitation=50mm. The arrows are wind speed =40 m/s on 200 hPa and barbs represents

wind speed exceeding 12 m/s on 850 hPa. The thick solid lines are geopotential height in
gpm on 500 hPa. The short dashed lines are are voticity (10" °s~ ') on 500 hPa)
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5Aug 4Aug

and surface windvectorr from 08:00 3 to 20:00 5 August
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Fig. 8 The latitude-height cross section of retrieved radar reflectivity (shaded, unit: dBz),

simulated wind speed (solid, m/s) and vertical velocity (dashed, m/s)
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Fig. 10 The simulated radar reflectivity on 500 hPa (shaded, units: dBz), wind speed greater
than 12 m/s on 850 hPa (solid) and wind speed greater than 20 m/s on 200 hPa (dashed)
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Fig. 11  The cross section along 34°N (e,f,g,h) and 38°N (a,b,c,d) at 03 BST 4 August 1996
((a), (e)equivalent pseudo-potential temperature (K), radar reflectivity(dBz) and circulation; (b), (f)
divergence (10~ 5s71); (¢),(g) vorticity (10 5s~1); (d),(h) specific humidity of cloud
(solid)and rain (dashed, 107* g/kg)
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A STUDY ON MESOSCALE CONVECTIVE SYSTEMS OF THE SEVERE HEAVY
RAINFALL IN NORTH CHINA BY “9608” TYPHOON

Sun Jianhua' Qi Linlin® Zhao Sixiong'
1 Laboratory of Cloud Physics and Severe Storms , Institute o f Atmospheric Physics .
Chinese Academy of Sciences, Beijing 100029
2 Institute o f Aviation Weather, Air Force Academy of Arming , Beijing 100085

Abstract

A diagnosis and simulation study have been conducted to reveal the features of the severe heavy rain-
fall in Hebei province during 3—5 August 1996. The weather pattern of the mesocale systems are diag-
nosed firstly, and then PSU/NCAR MMS5 is used to simulate the process. The simulation results also are
employed to study the structure and the development of mesoscale systems.

Although the landing typhoon propagating northward is a key system producing heavy rainfall over
North China, but the weather pattern of present case is different from most of this kind cases. It is the
standstill or slow-moving of landing typhoon stopped by high pressure in the continent, which is rarely
happened over North China. During the heavy rainfall process, the interaction of westerly trough and the
landing typhoon was not found, but the weak cold air from the southern part of anticyclone in North China
invading to the outmost of landing typhoon, which was favorable to the initiation of convection. It is indi-
cated that two mesoscale convective systems were related directly with the severe heavy rainfall in Hebei
province. The center of severe heavy rainfall occurred around Shijiazhang area during 20:00 3—08:00 5
August. The analysis of sounding shows that the instability is obvious and the moisture in lower and mid-
dle troposphere increases gradually prior to the occurrence of heavy rainfall. The moisture transportation
of south low-level jet (LL]) was very important to the development of convection. The height of LL] was
relatively higher than that in Meiyu front.

The most simulation results from MMS5 consistent with observation although some deficiency is found.
The simulation results reproduce the formation and development of the mesoscale convective systems pro-
ducing the heavy rainfall. It is shown that the upper-level mesoscale jet formed by the upper level outflow
of convection occurred during the evolution of convection. The low-level jet (LLJ) and upper-level jet
(ULJ) intensify with the development of convective system. There existed two inflows and two outflows
of convection system producing heavy rainfall. The inflow in lower troposphere is from southerly LL]J.
The two outflows occur at lower and upper level, respectively. The interaction of LLJ and mesoscale UL]J
could maintain and accelerate the development of convective system. It is also shown that the northwards
propagation of convection systems was blocked by Taihang Mountain, which was one of the reasons the
heavy rainfall persisting over Shijiazhang, Hebei province.

Key words: Heavy rainfall in typhoon, Mesoscale convective system, Mesoscale upper-level jet.



