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Tab.1 Designs of numerical experiments
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Fig.1 Typhoon track, track error, the sea-land ratio and track error standard deviation
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Tab.2 Threat scores of 4 magnitudes 24 h accumulated rainfall from eight PBL scheme simulations.

FIK 452 /mm ACM2 Boulac GBM MYJ MYNN QNSE uw YSU
R>10 0.929 0.942" 0.938 0.925 0915 0.938 0.924 0.843
R>25 0.862 0.834 0.789 0.859 0.849 0.849 0.842 0.821
R>50 0.765" 0.730 0.548 0.692 0.707 0.686 0.716 0.725
R>100 0.234" 0.129 0.016 0.016 0.054 0.054 0.083 0.104

T R B R
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Comparison of Typhoon "In-Fa'" (2021) northward-movement simulation with
different planetary boundary layer parameterization schemes

XING Rui*?, YANG Jianbo™®, ZHUANG Ting*, WANG Qingyuan®, QIU Xiaobin"*, TIAN Meng"®
(1. Tianjin Key Laboratory for Oceanic Meteorology, Tianjin 300074, China; 2. Tianjin Binhai New Area Meteorological Service, Tianjin 300457, China;
3. Tianjin Institute of Meteorological Science, Tianjin 300074, China; 4. Tianjin Meteorological Observation Centre, Tianjin 300061, China; 5. Tianjin
Meteorological Observatory, Tianjin 300074, China)

Abstract: Eight planetary boundary layer (PBL) parameterization schemes (ACM2, Boulac, GBM, MY/,
MYNN, QNSE, UW and YSU) in the mesoscale numerical model WRFv4.3 are used to simulate the track,
intensity, precipitation, dynamical and thermodynamical structures in the boundary layer of Typhoon "In-Fa "
(2021) during its northward-movement phase to the coastal regions of the Bohai Sea. The results show that the
simulated track of the typhoon is sensitive to the PBL schemes. The simulated track using the Boulac scheme
shows the smallest error. The differences between simulated tracks amplify along with the prolong of integral
time. The absolute errors (between 2~6 hPa) of the simulated minimum pressure are small because of the weak
intensity of the typhoon in the northward-movement period. The maximum value and position of the accumulated
rainfall show significant differences in the eight PBL schemes tests. Based on the analysis of the 24 h
accumulated rainfall threat scores, the Boulac scheme shows the optimal performance on the simulation of
moderate rain and above, while the ACMZ2 is the best in simulating heavy and torrential rain. The eight PBL
schemes show significant differences in the simulation of dynamical and thermodynamical structures, and the
discrepancies in the dynamical structures are more obvious. The simulation differences are more significant on
the atmosphere at the lower levels compared to the higher levels. The main reason for those differences may be
due to the simulation discrepancies in the heat flux, dynamic and thermodynamic structures of the PBL in the
eight simulations, which affect the higher atmosphere through the entrainment process at the top of the PBL.

Key words: PBL parameterization scheme; typhoon; northward-movement phase; numerical simulation; Bohai
coastal region



