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Abstract

In this paper, the formation of heavy precipitation clouds in the upper and middle reaches of the
Yangtze River on 13th August, 2017 was analyzed from the perspectives of the actual situation,
circulation, and the diagnosis of heat, power and water vapor by weather map released by the
Central Meteorological Observatory website, daily precipitation data, cloud map data released by
the Satellite Meteorological Center, and Himawari cloud data published by the US NoAA website. It
is found that the cloud system falling area corresponding to the heavy precipitation process in the
upper and middle reaches of the Yangtze River is mainly located on the north side of the cloud
system, reaching the level of heavy rainstorms or extraordinarily heavy rainstorms, and the pre-
cipitation cloud system is mainly formed by the evolution and development of a cloudy group over
the South China Sea to the East China Sea. In the situation of high and low air circulation, there is a
quasi-stationary front on the ground located in the Yangtze River basin, and the Jianghuai cyclone
is forming in front of the front. The 500 hPa geopotential height shows a meridional circulation
pattern with two troughs and one ridge at middle and high latitudes in Europe and Asia. The sub-
tropical highs stretch north and west, and the cold and warm air flow at the junction of the Yangtze
and the Huaihe valleys. The enhanced easterly air flow at the lower level transports large amounts
of water vapor to southern China. The vortex and shear line conditions established in the Yangtze
and Huaihe River basins, and the low vortex and shear line are the basis for the formation and
maintenance of the quasi-stationary frontal cloud system. In terms of thermal power, there are
material and energy-intensive exchanges in mid-latitude regions, and in terms of dynamics, the
vertical velocity field on the East China Sea and South China Sea has three large areas of vertical
upward movement, and the high and low levels of divergence cooperate to strengthen the upward
movement and correspond to the development of cloud systems. In the aspect of water vapor, the
area from the southern part of the Qinghai-Tibet Plateau to the East China Sea is a relatively wet
area at 700 hPa. The cloud system is generated in the wet area, and then the relative humidity
center weakens. At this time, the cloud system is new and its development is weakened, mainly
along the wet northeast direction. Move and strengthen in the wet center of the sea.
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Figure 1. Satellite cloud image at 21:00 on August 12, 2017 (unit: °C)
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Figure 2. On August 13,2017 (a) 01:00; (b) 04:00; (c) 09:00; (d) 14:00; (e) 21:00 satellite cloud image (unit: °C)
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Figure 4. On August 13,2017 (a) 02:00; (b) 08:00 sea level pressure field (unit: hPa)
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Figure 5. Aug 2017 (a) 12 Feb 2017; (b) 13 Aug 2017 08:00 500 hPa geopotential height field (unit: gpm)
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Figure 6. Aug 13,2017 08:00 (a) 200 hPa; (b) 850 hPa geopotential height field (unit: gpm)
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Figure 7. August 13, 2017 (a) 08:00; (b) 20:00 850 hPa pseudo-equivalent potential temperature field (unit: K)
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Figure 8. Temperature field at 850 hPa (unit: °C), vertical velocity field at 700 hPa (unit: Pa/s) at
08:00 UTC 13 August 2017
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