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Abstract

Based on the data of Himawari-8 satellite and the numerical simulation results, the rainstorm
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process in Northern Henan from July 8 to 9, 2016 was analyzed. A mesoscale convective cloud
cluster was formed in the middle of Shanxi Province at 20:00 on the 8th. The convective cloud was
a cloud system with cold vortex and wind shear at the height of 500 hPa. The cold advection on the
north side of the shear line was strengthened, and the warm advection on the south side was
strengthened, which provided dynamic conditions for the cloud cluster to move eastward. The
cloud cluster split into several convective cells and moved eastward. At 02:00 on the 9th, it moved
to the west of North Henan Province. The convective cloud group gradually expanded and in-
creased, and the warm advection flow was strong. There was upward movement from the ground
to 450 hPa, and the humidity was high, and the mesoscale system began to develop. At 05:00 on
the 9th, the deep convective cloud cluster completely covered Northern Henan, and the warm ad-
vection strengthened again, even stronger convective cloud cluster appeared at 850 hPa height in
the rainstorm area. At 08:00 on the 9th, the cloud cluster moved eastward to the central and east-
ern part of Northern Henan, and the deformation field formed to maintain the warm advection
and convective movement, and then the new convective cell separated moved eastward to the
north of Henan and maintained until 09:00; 10:00~14:00, the cloud group gradually moved east-
ward and weakened, and the deformation field disappeared until the mesoscale system disap-
peared at 20:00 on the 9th, and the rainstorm process ended.
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Figure 1. Total Precipitation of 24 h from 20:00 on 8th to
20:00 on 9th July 2016 (shaded, units: mm)
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Figure 2. Wind field (vectors, units: m-s*) and topographic
height (shaded, units: m) at 700 hPa at 08:00 on July 9 2016.
(The red line is the expansion axis and the blue line is the
compression axis of deformation field, G is the high pressure
center, D is the low pressure center)
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Figure 3. Total simulated precipitation of 24 h from 20:00 on
8th to 20:00 on 9th July 2016 (shaded, units: mm)
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Figure 4. Infrared cloud picture of H8 satellite (shaded, unit: °C), wind field (vector, unit: m-s™*) and potential

height (contour, unit: dagpm) at 08:00 on July 9 2016; a is 500 hPa, b is 700 hPa
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Figure 5. Infrared cloud picture of H8 satellite (shaded, unit: °C) on July 9 2016; a is 02:00, b is 05:00, ¢ is 08:00
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Figure 6. Humidity mixing ratio (shaded, unit: k-kg™), geostrophic wind vectors (vector, unit: m-s ™) and geopotential
heights (contour, unit: gpm) at 500 hPa and 700 hPa at 02:00, 05:00, 08:00 on July 9 2016; (a) (b) is 02:00, (c) (d) is 05:00,
(e) (f) is 08:00, (a) (c) (e) is 500 hPa, (b) (d) (f) is 700 hPa
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Figure 7. Wind profile along 35.5°N at 02:00, 05:00 and 08:00 on July 9, 2016 (vector, unit: m-s™); (a) is 02:00, (b) is 05:00,

(c) is 08:00
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Figure 8. Infrared cloud picture of H8 satellite (shaded, unit: °C) from 02:00 to 20:00 on 9 July 2016
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