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Abstract The process of making landfall of tropical cyclone Mujigae (1522) are simulated at high
resolution by using WRF (Weather Research and Forecasting) Model. The verification
demonstrates that the simulation agrees well with a variety of observations, especially for the track,
intensity and precipitation distribution. Then the kinematic and thermodynamic structure and the
wind distribution during making landfall are analyzed and the wind field is diagnosed from an
azimuthal momentum budget based on the simulation data. The analysis of the budget on
representative height of near-surface layer and the top of PBL (planetary boundary layer) reveal
that the main contributors to the wind tendency are the radial absolute vorticity flux (VVOR) and
the azimuthal pressure gradient force(\VPGF) near the surface at an altitude of 0.4km. Near the top
of the PBL at an altitude of 1.3km, the azimuthal pressure gradient force (VPGF) and radial
advection (VVA) contributed to the acceleration of the azimuthal flow, while the inward (outward)
advection of VVOR s responsible for the strengthening (weakening) of the azimuthal wind. The
analysis of the azimuthally averaged fields of the budget reveal that the VVVA and VVVOR are main
contributors to the wind tendency before making landfall of Mujigae.

Keyword Tropical cyclone, Azimuthal wind, Diagnostic analysis, Momentum budget, Numerical

simulation
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Fig3 The deviation between observed and simulated location of typhoon Mujigae from
06UTC 2nd October to 00UTC 5 October in 2015 in unit of km
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typhoon Mujigae from 00UTC to 12UTC on 4 October 2015 in unit of mm.
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Fig.8 Radial-height sections of azimuthally averaged fields valid at 02UTC 4 October 2015:
(a) tangential winds, (b) radial winds, (c) vertical velocity, and (d) equivalent potential
temperature, (e) is partial enlarged drawing of (a), red (blue) lines are for positive(negative)
values, black lines are for zero contour.
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Fig.10 Horizontal structure of (a) the tangential wind and (b) the radial wind valid at
02UTC 4 October 2015 on the level of 1.3km in unit of m/s
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Fig.11 Horizontal structure of individual terms in azimuthal wind budget equation valid at
02UTC 4 October 2015 on the level of 1.3km: (a) the Lagrangian tendency (VTOT), (b) the
vertical advection (VVA), (c) the radial absolute vorticity flux (VVOR), (d) the Coriolis force
on the vertical velocity (VCOR), (e) the pressure gradient force (VPGF), and (f) the friction
and diffusion (VFRIC). Red (blue) shading indicates regions with values greater (less) than
0.04 (-0.04) m/s®. Contour intervals are (a)-(e) 0.02m/s, (d) 0.0002m/s*and (f) 0.002m/s’.
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Fig.13 Horizontal structure of the vertical velocity (Contour intervals are 1m/s, only values
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Fig.16 Horizontal structure of (a) the tangential wind and (b) the radial wind valid at
02UTC 4 October 2015 on the level of 0.4km in unit of m/s.
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Fig.18 Radial-height sections of azimuthally averaged fields of individual terms in
azimuthal wind budget equation valid at 02UTC 4 October 2015: (a) the Lagrangian
tendency (VTOT), (b) the vertical advection (VVA), (c) the radial absolute vorticity flux
(VVOR), (d) the Coriolis force on the vertical velocity (VCOR), (e) the pressure gradient
force (VPGF), and (f) the friction and diffusion (VFRIC), red (blue) shading indicates
positive (negative) values, black lines are for zero contour. Contour intervals are (a, b, f)
0.002m/s?, (c, d) 0.0001m/s?,and (e) 0.0005m/s2.
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Fig.19 Radial-height sections of azimuthally averaged fields of tangential winds valid at (a)
0200UTC and (b) 0203UTC 4 October 2015, and (c) is the differential between 0200UTC and
0203UTC, red (blue) lines are for positive (negative) values, black lines are for zero contour.
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