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Fig.1 Locations of the offshore observation stations in the Bohai Sea (a) and the maximum wind observations (b)

K2 202446 H 13 H 14 —14 H 05 iF2 /N A4 A 2 45 5 (B . dBZ)
Fig.2 Hourly combined radar reflectance from 14 BJT on 13 June to 05 BJT on 14 June, 2024 (unit: dBZ)
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Fig.3 500 hPa geopotential height field (blue contour, unit: dagpm), temperature advection field (shaded, unit: 10* K/s), and

horizontal wind field (arrow, unit: m/s) at a time interval of 3 hours from 14 BJT on 13 June to 05 BJT on 14 June, 2024
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Fig.4 850 hPa geopotential height field (blue contour, unit: dagpm), temperature field (red contour, unit: “C), specific humidity

field (shaded, unit: g/kg), and horizontal wind field (arrow, unit: m/s) at a time interval of 3 hours from 14 BJT on 13 June to 05
BJT on 14 June, 2024
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Fig.6 Time series of K-index and its components (unit: °C)
at Huanghua Port Bonded Logistics Zone (B2776) from 12
BJT on 13 June to 08 BJT on 14 June
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Fig.7 Dynamical parameters analysis at Huanghua Port Bonded Logistics Zone (B2776) during the thunderstorm gale event
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Analysis of the causes and forecasting service difficulties of a severe
thunderstorm gale event in the Bohai Sea

JIE Jiangtao', DOU Huimin?, WANG Jiaxi®, SUN Siyuan*®"
(1. Cangzhou Meteorological Bureau, Cangzhou 061001, China; 2 Wengzhou Meteorological Bureau, Wenzhou 325000, China; 3. The North China
Air Traffic Management Bureau of CAAC, Beijing 100641, China; 4. CMA Earth System Modeling and Prediction Centre, China Meteorological
Administration, Betjing 100081, China; 5. Harbin Meteorological Bureau, Harbin 150000, China)

Abstract: Using observational data from automatic weather stations, the ERA5 hourly reanalysis data, radar
composite reflectivity mosaic data, and the China Meteorological Administration Regional High-Resolution
Mesoscale Model (CMA-MESO) forecasting products, the causes of a severe thunderstorm gale event over the
Bohai Sea during 13—14 June, 2024 are analyzed, and the difficulties in forecasting service are discussed.
The results show that an upper troposphere cold vortex at 500 hPa originated near Lake Baikal began to
develop and slowly moved eastward 2 to 3 days before this event, entered the northeastern China on 13 June.
The cold air at the cold vortex rear moved southward along with a lower troposphere shear system with warm
and humid conditions, a mesoscale convection system was triggered in the afternoon of 13 June, moved to the
Bohai Sea at 19 to 20 BJT resulting in a local maximum wind force of 10~12 levels. At Huanghua Port
Bonded Logistics Zone (B2776), the wind convergence in the lower troposphere supported a strong upward
motion, and the unstable upper cold—lower warm stratification was conducive to triggering the release of
unstable energy, which in turn stimulated the development of the squall line and thunderstorm winds. The
vertical temperature gradient decided the relative large K-index of this event, which had a good
correspondence with the evolution of humidity in the lower troposphere at 700 hPa. The conducive thermal
and dynamic conditions serve as the foundation of this thunderstorm. Despite some limitations existing in the
extreme wind peak value forecasts, the CMA-MESO provided an early forecast of the strong wind event over
the Bohai Sea 2 to 3 days in advance, which is useful for port meteorological services.

Key words:Bohai Sea; atmospheric circulation; numerical prediction; port meteorological service



