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Fig. 3 The terrain (dashed,m) and observation stations in 9 km MM5 domain

(The beeline from Shanyi to Rizhao shows the cross-section along the storm track,

the distances from Shanyin are labelled at the cross-section)
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(a) Simulated vertical cross-section(see Fig. 3) of equivalent potential temperature

(6. » solid lines every 3 K), vertical wind field (m/s) and T— Ty(dashed lines
every 4 C) at 03:00 LST 23 August 2001, the shaded areas along x-axis showing the
terrain of Taihang mountain(0—200 km)and Luzhong mountain(500—700 km), (b) the p.,
distribution (unit in 0.1 PVU ), (c¢) the p,. distribution (unit in 0.1 PVU),
(d) — (D) same as (a) — (c¢) but for 06:00 LST 23 August 2001
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(composed of v and w,w is enlarged 10 times, unit; m/s) and radar reflectivity
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NUMERICAL STUDY OF A SEVERE MESOSCALE CONVECTIVE
SYSTEM IN THE NORTH CHINA ON 23 AUGUST 2001

Gong Dianli

(Shandong Meteorological Institute, Jinan 250031 ;College Physical and Environmental Oceanography ,
Ocean University of China, Qingdao 266003)

Wu Zengmao Fu Gang

(College Physical and Environmental Oceanography , Ocean University of China, Qingdao 266003)
Abstract

By using all available observational data, such as satellite, Doppler radar images as well as routine ob-
servational data, and non-hydrostatic model MM5V3. 5, a severe MCS (Mesoscale Convective System) oc-
curred on 23 August 2001 in the North China was investigated. The evolutionary process and development
mechanism of this MCS case was analyzed with emphasis on the orographic effect of Taihang Mountain on
its development. The observational data show this severe storm occurred in the pattern of high-level north-
west flow, the temperature increase in the lower troposphere descends in high-mid troposphere and the hu-
midity enhanced in the whole troposphere induced the convective instability.

The simulation results indicated that the downhill flow form Taihang Mountain is the key mechanism
to initiate the convection. The characteristics of moist potential vorticity (MPV) show that the moist isen-
tropes slant is the foundation of the convection, the vertical and horizontal components, i.e. p.; and p.,
respectively, p.<C0 and p,, >0 in the lower of troposphere are favorable condition for the development of
MSC, it can serve as a powerful tools for the diagnosis and prediction of MCS. On the other hand, because
the condition of MPV conservation can be destroyed possibly in the MCS process, for example the hydro-
static balance and the mass forcing induced by the precipitation et al. , can lead to MPV anomaly. In the
early period of the MCS, the vertical second circulation can be an important mechanism to trigger new
thunderstorm and conduce the storm spreading by jump model. The Taihang Mountain can change the
wind field in boundary layer; include downhill flow, vertical shear of wind and mesoscale convergence line.
As a result, it plays an important role in initiating, organization and movement of the storm.

Key words: Severe thunderstorm, Numerical simulation, Dynamical mechanism, Orographic effect,

Slantwise vorticity development.
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Fig.6 Simulated radar reflectivity(a. shaded,>5 dBz) and 10 m wind for 06: 00 LST 23 August 2001.
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