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(20:00 on August 10th-20:00 on August 11th, 2019, unit: mm)
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Fig.12 The vertical profile of water vapor flux (contour, unit: g/(cm-hPa-s)) and water vapor flux divergence (shaded area, unit:

10° g/(cm?-hPa-s)) and wind (arrow, unit: m/s)
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Fig.13 Precipitation (contour, unit: mm) and wind (barb) in the Shandong Province and topographic map
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Alpha mesoscale characteristics of extreme precipitation processes outside
landfall typhoons

LI Jun'?, HU Xiaolin*, CONG Chunhua®
(1. Key laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Ji'nan 250031, China; 2. Zibo Meteorological Bureau of Shandong
Province, Zibo 255000, China; 3. Shandong Meteorological Observatory, Ji'nan 250031, China)

Abstract: This paper uses puzzles of the national Doppler radar reflectivity, data from regional automatic weather
observation station, combined with NCEP / NCAR 6-hour daily re-analysis data, to analyze the mesoscale
convective system that caused extreme rainstorms in Shandong by Typhoon "Lekima" and found: The mesoscale
convergence system caused by the shear of the southeast jet on the north side of the typhoon and the westward
airflow after the westerly trough is the mesoscale system that directly causes extreme precipitation. Convection
starts from 800~ 750 hPa and then develops along the westerly trough to the upper layers, Extending to the lower
level, it develops strongly near the low-level shear on the north side of the typhoon. The initial convection was
triggered by the low-level jet stream, and the outflow increased rapidly after the upper level, promoting the
development of upward motion. The coupling positive feedback effect of the upper and lower air jet stream
promoted the depth development of the middle ascale convergence zone, which is an important reason for the
development of the extreme precipitation. During the development of the mesoscale system, there is an obvious
high-level dry and cold air intrusion from the northwest, and the upper layer is ahead of the lower, which is
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conducive to the enhancement of instability and promotes the formation and development of mesoscale system,
which in turn increases precipitation. When the height of dry and cold air invades into 500 hPa, initial convection
appears. The lower intrusion height, the more precipitation,and the most precipitation appears in the boundary
layer. The horizontal circulation concentrates the water vapor to the heavy rain area. The vertical upward
movement of the mesoscale convergence system transports the water vapor to the middle and upper layers, and
the wet layer gradually thickens. When the contour of the water vapor flux 15 g/(cm - hPa - s) extends upward to
500 hPa, the precipitation intensity increases to more than 20 mm/h. The terrain of central Shandong mountain is
an important factor affecting the central precipitation area.

Key words: Typhoon "Lekima"; alpha mesoscale; high and low jet; conditional symmetrical instability; water
vapor; terrain



