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The influence of tropical cyclone translation speed on its size

Chen Zhehan, Li Yuanlong, Tan Zhemin’
(State Key Laboratory of Severe Weather Meteorological Science and Technology, Key Laboratory of Mesoscale Severe

Weather/Ministry of Education, School of Atmospheric Sciences, Nanjing University, Nanjing, 210023, China)

Abstract: Tropical cyclones (TCs), as intense weather systems, exert destructive impacts that depend not only on their
intensity but also closely on their size. However, the relationship between TC translation speed and its size remains
insufficiently understood. Based on the Extended Best Track (EBT) dataset and ERAS5 reanalysis data from 1988 to 2021 in
the North Atlantic, this study investigates the statistical relationship between TC translation speed and two size metrics and
its possible physical mechanisms: the radius of maximum wind (RM W) and the radius of 17 m*s™" wind (R17). Results show
that R17 increases significantly with the translation speed, with its higher percentiles being more sensitive to changes in
moving speed. RMW also increases slightly with the translation speed, and its change can largely be explained by that of R17.
Physically, faster-moving TCs significantly weaken sea surface temperature (SST) cooling, thereby maintaining or enhancing
surface enthalpy fluxes and increasing atmospheric instability. Concurrently, faster-moving TCs substantially intensify low -
level convergence in the forward quadrant. The combined effect of thermal and dynamical processes jointly intensifies the
upward motion, thereby facilitating the development of spiral rainbands, whose resultant diabatic heating further enhances the
inward transport of angular momentum. This process results in the expansion of the outer wind field, causing an increase in
R17,which consequently enlarges RMW.
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Fig. 1 Scatter plots of R17, RMW, and RM W ,,, against TC translation speed (a, c, e); and variation curves of their
mean (red solid line), 90th percentile (yellow solid line), and 10th percentile (green solid line) with translation speed,

along with linear regression lines (dotted lines) and their 95% confidence intervals (shaded areas) (b, d, f)
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RSST conditions, along with linear regression lines (dashed) and their 95% confidence intervals (shaded areas)
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