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Abstract

By using the ERAS reanalysis data and intensive ground observation data, the wind profile and
Doppler radar data, and the satellite cloud data, a strong convective weather process in Yanqing
on 7th July 2017 has been analyzed, and the challenges of the forecast and early warning service at
primary station were also discussed. The results showed that: 1) the severe convective weather
process occurred at a favorable synoptic-scale background, with a cold vortex in 500hPa, a con-
vergence line and jet stream in 850 hPa, and a frontal cyclone on the ground surface. 2) In the af-
ternoon, the convective instability developed significantly, with the convective available potential
energy (CAPE) increasing from 200 ]J/kg to 2000 J/kg. At the same time, a moderate-to-strong in-
tensity of the vertical wind shear (16 - 22 m/s) existed at 0 - 3 km, and the height of 0°C and -20°C
were highly suitable for hail development, all of which means the meso-scale environment was in-
clined to the developing of supercell storms. Furthermore, the ground mesoscale convergence line
and dew point front was the trigger mechanism. 3) Radar echo displayed that the convective cells
strengthened into the Supercell storms when they reached the northern basin area of Huailai, and
the satellite cloud picture showed “V” shape feature which imply to the hailstorm clouds, and wind
profile radar detected a strong southeasterly updraft in the lower level when the supercells
reached the western part of Yanqing.
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Figure 1. The distribution of precipitation (left) and the extreme wind speed (right) in Yanqing, 16 pm - 22 pm, 7th July 2017
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Figure 2. The distribution of upper weather charts at 08 am and 20 pm on 7th July 2017 (geopotential unit: gpm ; tempera-
ture unit: °C; wind speed: m/s)
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Figure 3. The surface weather chart on 7th July 2017. (a) 08 am, (b) 14 pm,
(c) 17 pm, (d) 20 pm
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Table 1. The air sounding parameters of Beijing (Station ID: 54511) and Zhangjiakou (Station ID: 54401) on 7th July 2017
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Figure 4. The air sounding at 14:00 pm of Beijing (Station ID: 54511) on 7th July 2017
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Figure 5. Different elevations (a: 1.5°, b: 2.4°, c: 3.4°, d: 4.3°) of base reflectivity (left), and radial velocity (right), and the
radar cross section (e), and vertical integrated liquid water content (f) at 19:36 7th July 2017
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Figure 6. Different elevations (a: 1.5°, b: 2.4°, c¢: 3.4°, d: 6.0°) of base reflectivity (left), and radial velocity (right), and the
radar cross section (e), and vertical integrated liquid water content (f) at 20:00 7th July 2017
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Figure 7. The satellite infrared image at 19:10 (a) and 20:00 (b)
E 7.2017 &7 B 7 BN =E 19:10 (a), 20:00 (b)

6500

U AL A A b N
LV T AN N b N
O T N N T e e
AL A A A A A A g e N N
VO VIV W W T T e W v Y Y N '
(R VU VO VP NV T Nl W v Y Y
L U VU VU NG N N N N A W Y v e v
(NG N N NG N N N1 NG A VA W, VO, v v
AN N G G RO NG N VO WU W Wl vl
N\ (LS O O NG N N N N
G\ O, A N N N

6000
5500
5000
4500

\\\\\

4000

3500

3000

2500

2000

1500

1000

500

13:00Z 12:30Z 12:00Z 11:30Z

I
-1.5 -1.2 -0.9 -0.6 -0.3 0.3 0.6 0.9 1.2 1.5

Figure 8. The variation features of Wind profile radar from 10:00 to 13:00 (the abscissa is UTC
time, and the interval is 6 min, the ordinate is the height, unit: metre) on 7th July 2017
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