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Fig.10 Cumulative precipitation %units! mmé& from 1500 UTC on July 28 to 0300 UTC on July 29
under different WRF experiments! %a& CTL" %b& NOG" %& TCW"and %d& QW
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Fig.12 Meridional cross-sections of horizontal wind along the jet core at 1200 UTC on July 28 in (a) CTL, (b)NOG, (c) TCW,
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Fig.13  Schematic diagram illustrating the vertical coupling mechanism of the double low-level jets associated with Typhoon

Doksuri ( A low-level BLJ forms over the Taiwan Strait due to the “narrow tube effect” ,while a mid-level SLLJ emer-

ges from the typhoon’s residual circulation.The vertical coupling between these jets enhances the formation and develop-

ment of rainstorms in the typhoon’s rear)
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- ARTICLE -
Amplification effect of coupled double low-level jets on rear rainstorm de-
velopment during Typhoon Doksuri (2305)

LING Xinyu',LIU Kaiyuan' ,GE Xuyang' , GAO Shan®”

'Key Laboratory of Meteorological Disaster, Ministry of Education ( KLME)/Joint International Research Laboratory of Climate and Environment
Change (ILCEC) ,Nanjing University of Information Science and Technology ,Nanjing 210044 , China;
2 Fujian Meteorological Observatory , Fuzhou 350008 , China

3 Pingtan Marine Meteorological Observation and Research Station for the Taiwan Strait of Fujian Province ,Fuzhou 350400, China

Abstract Rear rainstorms associated with landfalling typhoons pose significant challenges for meteorological
forecasting , with their underlying dynamical mechanisms remaining insufficiently understood.During the landfall
and subsequent northward movement of Typhoon Doksuri (2305) in 2023, an intense rear rainstorm produced ex-
treme rainfall over Fujian Province.This study investigates the synoptic-scale circulation patterns before and after
Doksuri’s landfall using a combination of observational data and numerical simulations.Results show that the cou-
pling between two distinct low-level jets—a synoptic-scale low-level jet ( SLLJ) in the mid-troposphere and a
boundary layer jet ( BLJ) induced by the Taiwan Strait’s channeling effect—significantly amplified vertical mo-
tion and precipitation in the rear sector of the typhoon. Numerical experiments further reveal that; 1) After
landfall , orographic influences rapidly weakened the low-level vortex , whereas the mid-level circulation persisted,
forming an SLLJ.The SLLJ dynamically coupled with the BLJ generated by the terrain-induced channel effect.
Their vertical alignment formed a three-dimensional structure characterized by strong low-level convergence in the
BLJ’s exit region and enhanced mid-level divergence in the SLLJ’s entrance region. This vertical configuration
promoted intense and persistent upward motion, creating favorable conditions for deep convection and rainstorm
development.2 ) Sensitivity experiments demonstrate that the strength of this coupling—and its amplification of
rainfall—depends primarily on the relative intensities of the BLJ and SLLJ.These in turn are modulated by the
Taiwan Strait’s topography and the intensity of the typhoon’s primary circulation.The BLLJ is predominantly en-
hanced by the “channel effect” of the Taiwan Strait, while a stronger typhoon core circulation supports the forma-
tion of a more intense SLLJ.Environmental moisture content mainly influences total precipitation but has limited
impact on the jet intensities or the coupling mechanism.Overall, the coupling of the double low-level jets plays a
key role in intensifying rear-sector rainfall during Doksuri’s post-landfall evolution, highlighting the importance of

vertical jet interaction in the forecasting of extreme precipitation events associated with landfalling typhoons.
Keywords low-level jet;vertical coupling ;landfalling typhoon;rear rainstorm
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