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Abstract

To enhance the flight safety guarantee capacity of Xiamen Airport during autumn and winter, this
paper, based on the meteorological observations and MICAPS data of Xiamen Airport from Septem-
ber 2019 to February 2024, statistically analyzed the characteristics and causes of sudden changes
in ground wind speed (changes of 25 m/s within 2 hours). The results show that: (1) There is no
significant trend in the interannual fluctuations of mutation events, with an average of 26 times per
year, and type A (sudden increase in wind speed) accounts for 67.3%; (2) The monthly distribution
shows a three-peak pattern (with a main peak in December and secondary peaks in February and
September), and the daily variation is concentrated from June to September (with a peak at July).
(3) Type A mutations dominate during the day (associated with the development of sea and land
winds and turbulence), while type B (sudden drop in wind speed) prefers at night (associated with
radiative cooling and system attenuation). (4) In terms of causes, the front part of the ground high-
pressure bottom (44.4%) and the 500hPa shortwave trough (62.7%) trigger type A mutations
through enhanced pressure gradient. Strong vertical wind shear in winter (28.3 m/s in January)
and the coupling of high-altitude jet streams (such as double jet streams in December) promote the
downward transfer of momentum. Strong inversion (23°C) intensifies type A mutations in winter,
especially in December. The phased inhibition of turbulence development by inversion may exac-
erbate the rise in wind speed, and the role of dynamic factors becomes more prominent in a weak
inversion environment. This study provides physical mechanism support for the prediction of sud-
den changes in wind speed at airports.
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Figure 1. Interannual variation of abrupt surface wind speed changes at Xiamen Airport
during the autumns and winters from 2019 to 2024
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Figure 2. Monthly distribution of abrupt surface wind speed changes at Xiamen Airport
during the autumns and winters from 2019 to 2024
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Figure 3. Diurnal variation of abrupt surface wind speed changes at Xiamen Airport
during the autumns and winters from 2019 to 2024
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Table 1. Distribution of surface weather patterns on days with abrupt surface wind speed changes at Xiamen Airport during
the autumns and winters from 2019 to 2024
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Table 2. Statistics on the relationship between abrupt surface wind speed changes and 500 hPa short-wave trough activities at

Xiamen Airport during the autumns and winters from 2019 to 2024
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Figure 4. Monthly distribution of 0~5 km vertical wind shear on days with abrupt sur-
face wind speed changes at Xiamen Airport during the autumns and winters from 2019
to 2024
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Table 3. Statistics on the relationship between abrupt surface wind speed changes and the configuration of upper- and lower-

level jets at Xiamen Airport during the autumns and winters from 2019 to 2024
= 3. EiTHA 20192024 FREFHEANERETSSRESREESIT

=i 1A 2 A 9 H 10 A 11 A 12 A
A:31.3% A:31.3%
. V) . 0
HrRTHKE ‘Sj ggg;’ B: 18.8% ‘;',297'13(/’ B: 6.3%
IR A/B: 12.5% FTee A/B: 18.8%
e A:16.7% A: 18.8% o oo A:37.5%
L EERI B: 17.7% B: 12.5% A:6.7% A:182% A/B: 6.3%
o A:25.0% A: 46.7%
=ad 7 . 0, . V)
TETHES A: 6.3% B 12.5% B: 20.0% A: 36.4%
A:12.5%
Ta s s B: 12.5% A:26.7% B:9.1%
A/B: 37.5%

4.5. XK= HBRRRBIE

FET 2019~2024 FJE I IHUIAH KA TERIE KA SHE 5 700 hPa LA i K00 I 5 2 PO 18 4048 3 A (L 4
4), ZZWR R REAR R TS, MR SRR B K H brocbctt . sriBRE3C) EEARAAE
28 12/, BULAMRERNES, H12 5 A/B BFE—RHIEMERE M. $5E%R1C~3C)EER
AAE 11~12 H, 200 A BURAN TS, W e 48 5 52 100 0] T I A Je fAT i B A ] T B Rl X R T o
5938 IR(<1°C/km) BUCH R I 4 RS A ARG 08, FEORAAE 0~11 A, A B B BUH B A RER
A4 H B BB B A T 43 B G, (2 A RLEEAYECR, BRIIIREE4, 3y R (e i 58 s B
J& RAR)AE 59 W R IR oot KU R AR T e AL 2 AR . BAATT S, BIVIR 54T A BURBRTVIREL, M55
R A AT T AR A R AT A A R 2 G B E o
Table 4. Statistics on the relationship between abrupt surface wind speed changes and the maximum inversion intensity below

700 hPa at Xiamen Airport during the autumns and winters from 2019 to 2024
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