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Abstract

Under the impact of disturbed airflow or uneven aerodynamics, aircraft turbulence events emerge
in an endless stream, which directly induce bad passenger experiences such as left and right
shaking, up and down throwing, front and back tossing, and local jitter. In severe cases, the threat
of inaccurate instruments and operational difficulties from sub-to-significant is greatly enhanced.
In order to ensure the safety of aircraft operation, it is particularly important to explore the caus-
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es and development rules of turbulence in advance. Therefore, based on the regional characteris-
tics of complex topography, geomorphology and meteorology in Guizhou, combined with the
measured data of regional aircraft, this study discusses the seasonal characteristics and physical
quantity field distribution characteristics of turbulence based on the ERA5 theoretical framework.
The results show that: (1) The probability of turbulence in winter and spring is much greater than
that in summer and autumn, and the probability of turbulence in January, February and March is
greater than that in other months. (2) The causes of several turbulences on February 3, 2023 be-
long to the upper-level jet stream type, and the turbulences are mainly concentrated on the north
side of the jet stream and the center of the jet stream; (3) When the turbulence occurs, the convec-
tion in the atmosphere is unstable, the middle and upper layers are dry and cold, and the middle
and lower layers are warm and humid. The turbulence phenomenon is quite obvious in the cold
and warm advection intersection area. (4) The turbulence position has a high matching degree
with the positive vorticity area, the large vorticity gradient area and the large negative divergence
gradient area.
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Table 1. List of aircraft turbulence report events on February 03, 2023
% 1.2023 £ 02 B 03 B SREHR S EMHTIR

5 1] (A6 5T ) o B (L4 ) 1 (m) Ciyes

1 8:01 27.88°N, 107.18°E 4200~6000 AR J0 55 B B
2 9:43 27.52°N, 106.30°E 6300 Hh R
3 9:43 27.52°N, 106.30°E 6300 HRE FLE
4 11:23 26.19°N, 107.98°E 5400 HHRE L
5 11:57 26.22°N, 107.71°E 4800 HHRE LB
6 17:00 27.47°N, 106.98°E 6300 r R
7 17:08 27.39°N, 106.70°E 4800 r R
8 17:13 27.51°N, 106.99°E 5400 BB v AR
9 19:28 26.98°N, 107.79°E 5100 r R
10 19:30 26.98°N, 107.79°E 5400 r R
11 20:30 27.20°N, 108.12°E 5400 ERER
12 23:14 26.89°N, 107.49°E 5700 EEEEEATE
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Figure 1. Statistical map of seasonal characteristics of regional turbulence in Guizhou
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Figure 2. Statistical map of monthly characteristics of regional turbulence in Guizhou Province
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Figure 3. Monthly statistical map of Guizhou region from February 2019 to February 2023
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Table 2. February 2023 bumpy statistics
% 2.2023 4 2 AE#EST

F5 H AL V€4
1 2H2H 2
2 2H3H 12
3 2H7H 1
4 2A8H 1
5 2H9H 1
6 2H10H 4
7 2H13H 2
8 2H14H 1
9 221 H 1
10 2H25H 1
11 2H26H 1
12 2H28H 1
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Figure 4. 3 February 08:00 (a) and 11:00 (b) 107.0°E north-south profile (green represents relative humidity, the rest of the
color represents the size of the wind speed, wind speed unit is meter/second); North-South profile at 107°E at 17:00 (c) and
20:00 (d) on 3 February; North-South profile at 107°E at 23:00 (e) on 3 February
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Figure 5. 500 hPa wind field map at 08:00 (a) and 11:00 (b) on February 3 (wind speed unit: m/s); 500 hPa wind field map
at 17:00 (c) and 20:00 (d) on February 3; 500 hPa wind field map at 23:00 (e)
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Figure 6. 500 hPa vorticity field at 08:00 (a) and 11:00 (b) on February 3 (unit: 10 °s™"); 500 hPa vorticity field at 17:00 (¢ )
and 20:00 (d) on February 3; 500 hPa vorticity field at 23:00 (e) on February 3
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Figure 7. 500 hPa divergence field at 08:00 (a) and 11:00 (b) on February 3 (unit: 10s"); 500 hPa divergence field at 17:00
(c) and 11:00 (d) on February 3; 500 hPa divergence field at 23:00 (e) on February 3
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