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Abstract

This paper uses the MICAPS system to use the national weather station data to conduct a weather
analysis of the “7.16 torrential rain” incident in Beijing on July 16-17, 2018. Through the
large-scale circulation situation analysis, water vapor condition analysis, unstable condition anal-
ysis, lifting dynamic condition analysis and satellite cloud image analysis, the following conclu-
sions are drawn: 1) The rainstorm range is small, the locality is strong, and the intensity is strong,
the duration is short. 2) Circulation situation: The high latitude trough provides high dry and cold
air transport in the north, and the western Pacific subtropical high provides warm and humid air
in the south and a steady stream of water vapor. 3) After analyzing the physical field of relative
humidity field, water vapor flux divergence field and false equivalent temperature field in Beijing,
it can be observed that the water vapor conditions in Beijing area are sufficient during heavy rain.
4) After analyzing the unstable conditions, the K index, SI index and CAPE value can reflect the ac-
cumulation of unstable energy during heavy rain. 5) Uplifting dynamic conditions analysis can re-
flect the rise of low-level convergence in the Beijing area, high-level divergence, providing good
dynamic conditions for precipitation. 6) The satellite cloud map shows that there are cumulo-
nimbus clouds over the Beijing area and sufficient water vapor conditions provide conditions for
heavy rain.
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Figure 1. 6-hour rainfall map of Beijing area at 08:00 on July 16th, 2018 ((a) 16 at 08:00; (b) 16 at 4:00; (c) 16 at 20:00; (d)
17 at 02:00)
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Figure 2. 6-hour rainfall map of Beijing at 08:00 on July 17th, 2018 ((a) 17 at 8:00; (b) 17 at 14:00; (c) 17 at 20:00; (d) 18 at

02:00)
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Figure 3. Eurasian circulation situation at 20:00 on July 15, 2018
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Figure 4. High altitude map of 20:500 hPa on July 15, 2018
4.2018 4 7 A 15 B 20 At 500 hPa &z

16 H 08~20 i 500 hPa 7= (14 5), MSE T KRk f HE R 1 R SRS &k Fe R fe R B o 52 oy v, b
SR X SZ A G R IR RS, AL TR ARG P AL TR R AR R nsE . 17 H 08 B, JbntHh X XU
IR\, KGR 2 e R R I R Aok .

At
Vg s

B g

Figure 5. High level wind at 20:500 hPa on 08:00, July 16, 2018
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Figure 6. High level map at 20:00 700 hPa on July 15, 2018
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Figure 7. 20:00 on July 15, 2018 (a) and at 08:00 on the 16 (b) at 850 hPa
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Figure 8. 850 hPa relative humidity ((a) 15 at 20:00; (b) 16 at 08:00; (c) 16 at 20:00; (d) 17 at 08:00)
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Table 1. Unstable parameter

®1 TRESH

15 H 20 i} 16 H 08 i} 16 H 20 i 17 H 08 i} 17 H 20 i}
K 37 41 35 39 45
Sl —0.78 -341 -131 -3.71 —6.06
Cape 1103.9 148.2 97.3 366.6 518.8
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Figure 9. Effective energy of convection at 20:00 on July 15, 2018, from 8:00 to 16:00
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Figure 10. Vertical velocity field at 20:00 on July 15 and 16
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Figure 11. Divergence field at 20:00 on July 16, 2018 925 hPa (a) and 200 hPa (b)
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Figure 12. Vortex field ((a) 16, 20:00; (b) 17, 08:00; (c) 17, 20:00; (d) 18, 08:00)
12.2018 % 7 B 16 H 20 Bf~18 H 08 B 700 hPa ;@7 ((a) 16 B 20 BF; (b) 17 B 08 B; (c) 17 H 20 B; (d) 18 H
08 Bt)
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Figure 13. Infrared image at 03:00 on July 16, 2018
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Figure 14. Visible light cloud image at 09:00 on July 16, 2018
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Figure 15. Water vapor map on the evening of July 15th, 2018 ((a) 15 at 22:00; (b) 16 at 01:00; (c) 16 at 02:00; (d) 16 at 03:00)
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