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Abstract A severe thunderstorm that occurred on 23 August 2001 in North China is simulated with a mesoscale
model. The downslope wind from the Taihang Mountains is the key mechanism to initiate the convection, on the
other hand, the terrain can induce unbalanced low-level flow, which plays an importance role in generating the me-
soscale gravity waves (MGWs) by convergence and divergence in the lower troposphere. The MGWs wavelength is

'. The explosive convection can initiate MGWs in the

100 - 120 km, and the propagation speed is 21 =28 m * s~
higher troposphere and enhance the low-level MGWs, Convective and shear instability can provide the wave energy.
During the initial and merger stages, the convection and MGWs probably interact with each other constructively.
Particularly, the line of deep convection seems to provide the waves energy through enhancing mass convergence/di-
vergence, the waves tend to organize convective elements into a line structure, the wave-CISK is a noticeable mecha-
nism, and the wave/convection interaction verifies certain theories of gravity wave propagation and the vertical
structure conceptual model. After the storm moves into the Shandong area and reaches a maturation period, the

moist downdraft appears, the MGWs disunite from the thunderstorm and move faster, and the MGWs weaken grad-

WFREEE 2003 -11-04, 2004 - 04 - 05 Y& E

BRHWME  WRERER TSRS WL RAE b R BERE TR R G Ry & A RO 45 2 48 % i tE R TS SR B 0 A 7 AL R 4
B ARFHEIE A IR Y2003E01

EEEN WA, B, 1969 A, Wit BTN, EEMNEH REREEB IS . E-mail: gdllj@sohu. com



P 29 &

454 Chinese Journal of Atmospheric Sciences

Vol. 29

ually because of absence of wave duct and energy supply.

Key words severe thunderstorm, mesoscale gravity wave, numerical simulation
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Fig. 1 Schematic depiction of a simple and no tilt vertical structure of gravity waves (adapted from reference [5]). The labeled D and C de-

note the centers of divergence and convergence, p and u are wave-induced surface pressure perturbation and wind perturbation in the direc-

tion of wave propagation, @ is potential temperature, and C* is the intrinsic (mean flow-relative) phase speed
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Fig. 2 Main weather phenomena of the thunderstorm from 0500 LST to 1100 LST August 2001. Solid curves: hourly position of the out-

flow boundary, dashed curves: MGWs ridge. The time when the squall lines appear is labeled at the observation stations
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Fig. 4 The terrain data (dashed, units: m) and observation stations in the 9 km MM5 domain. The beeline from Shanyin to Rizhao shows

the cross-section along the storm track, the distances away from Shanyin are labelled at the cross-section, the west topography is Taihang

Mountain, the centre topography in Shandong is Luzhong Mountain area, and the area between them is the North China Plain
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Fig. 10 Vertical cross-section of Ro(=>0.5) from Shanyin to Rizhao
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Fig. 3 (a) The evolutionary process in GMS-5 infrared images from 0232 LST to 1232 LST 23 August 2001; (b) base scan (1. 5° elevation)
PPI displays base reflectivity (bl, dBZ) and storm relative mean radial velocity (b2, m * s~ 1) from CINRAD/SC (Binzhou) at 0638 LST 23

August 2001, the space between circles is 50 km, the mesocyclones are denoted with small circle in SRM image



