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Abstract

Low-level wind shear (LLWS) at Hong Kong International Airport (HKIA) poses significant aviation risks, primarily driven by terrain-induced flow from Lantau mountains and

land-sea breeze interactions. While current mitigation relies on real-time detection and short-term forecasting, for operational purposes, 1t 1s 1deal to extend horizons to manage
wind shear (WS). Sea breeze activity peaks during the early spring months, when prevailing background winds are weak, and typically intensifies in the early afternoon driven by
diurnal solar heating (Hon & Chan, 2021). This study evaluates a 200-m resolution limited-area simulation using the MPAS-based ClusterTech Platform for Atmospheric
Simulation (CPAS) to predict sea-breeze shear with a range of lead times based on prior success in resolving coastal and terrain features by the CPAS 200m model (Sze etal 2022).
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In operation context, the high-resolution 200m model will only be triggered if potential LLWS 1s
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suggested by the 3.75km convection-permitting global model. Here we study 13 days with WS

and 3 days with non-WS.
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* WS mechanism: Land-Sea Breeze (LSB), Terrain-Induced Flow (TIF) 16/04/2025 05:00 METAR VHHH 1605007 30008KT 9999 FEWO025 28/18 Q1012 WS R25R NOSIG=
C O n clll SiO n 16/04/2025 05:30 METAR VHHH 1605307 30006KT 9999 FEW025 28/17 Q1011] WS R25R NOSIG=

16/04/2025 06:00 METAR VHHH 160600Z 30008KT 9999 FEW025 27/17 Q101 1} WS R25R NOSIG=

. . . . . 16/04/2025 06:30 METAR VHHH 160630Z 28006KT 9999 FEW022 27/18 Q1011 WS ALL RWY NOSIG=
@ The high-resolution 200m mesh 1s strategically triggered to resolve sea-breeze fronts and QDT TS A

terrain-induced WS that can be missed by coarser models.

16/04/2025 07:00 METAR VHHH 160700Z 30006KT 270V340 9999 FEW025 27/18 QlOld WS R25R NOSIG=

e 1-hour windowing (T + 30 minutes) yields 54.8% hit rate and 29.8% false-alarm rate. CPAS 16/04/2025 07:30 METAR VHHH 160730Z 30007KT 9999 FEW025 27/18 Q1010 BECMG 10010KT=
satisfactorily predicts the overall occurrence of springtime wind shear with occasional temporal offset of 16/04/2025 08:00 ~ METAR VHHH 160800Z VRBO6KT 9999 FEW025 26/18 Q1010 BECMG 10010KT=
~2-3 hours, a tolerable false alarm rate and some misses. Fig. 3b: Aviation weather report (METAR) at HKIA (VHHH) on 16

e This Jan—Apr 2025 study includes primary springtime topographical and land-sea breeze drivers, further April 2025.

studies are required to study WS caused by tropical cyclone and low-level jets — less frequent The sequence highlights persistent WS alerts (red boxes) between 0500Z
mechanisms, for a comprehensive study. and 0R007.
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