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Abstract Mergers of cells in a severe convective weather on 22 July 2008 are simulated and analyzed by Mesoscale
Model 5 (referred to as MMS5) and radar network data. Observation results show that, the horizontal scale of the echo
above 30 dBZ, which represent the small cells, is about 10 km, and the small cells that the echo centers are 20 km apart
merge into a larger cell at dozens of km of horizontal scale. Mergers begin from the peripheral radar echo, and then strong
central radar echo merges at the low level, at last, the acreage of strong radar echo increases after the merger. The contrast
between the observations and the simulation results shows that they are consistent. Analysis on the simulation results of
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two kinds of cell mergers at different development stages based on the third network model output shows that, while the

cell pairs are with almost the same intensity, cells would develop after merger; while one of the cell pairs is in stronger

development however the other one weaker, the stronger cell would keep on development and the weaker cell would die

out. During the merger, a new cloud water center appears in the low convergence region between the cell pairs, and would

replace the two cloud water centers of the former cells, or the new cloud water center would merger with one of the old

cloud water centers while the other old cloud water center disappears. The analysis of the simulation results also shows

that, the cell merger would lead to the cloud top lifting and the increase in the radar echo, content of cloud water and ice,

surface rainfall.

Key words severe convective weather, cell, merger, cloud water
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Fig.2 Contrast between observed and simulated cloud distribution at 0600 UTC 22 Jul 2008: (a) Equivalent black body temperature; (b) simulated

hydrometeor column content
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Fig. 5 Simulated cross sections of hydrometeor content and wind distribution in Jul 2008: (a) 2330 UTC 21 Jul, along line CD in Fig.3b; (b) 2350 UTC 21 Jul,
along line EF in Fig.3c; (¢) 0020 UTC 22 Jul, along line GH in Fig.3d. Color shading: cloud water; purple dashed line: the isotherm of 0°C; black line: rain water
contour of 1, 3 g/kg; blue line: 0. 01 g/kg ice water contour; red line: 0.01 g/kg snow water contour; orange dashed line: 0.1 g/kg graupel contour




