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Mesoscale Structure of Landfall Typhoon Khanun (0515)
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Abstract Landfalling typhoon Khanun (0515) was observed by the CINRAD WSR-98D radar on the southeast coast
of China. This study documents the structure and evolution of typhoon Khanun’s circulation during its landing by u-
sing circulation derived from the Ground Based Velocity Track Display (GBVTD) technique. The axisymmetric
structure analysis results are revealed as follows: Before landfall, the maximum tangential wind existed in the eye-

wall at about 2-km height and the radius of the maximum wind (RMW) tilted outward at about 30 degrees from the
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zenith. Meanwhile the inflow was confined at the low level and strong updrafts existed in both eyewall and outer rain
band. During the landfall stage, the axisymmetric tangential wind decreased obviously, accompanied with slight
contraction of the RMW and few fluctuation of wind speed at the low level. After landfall, the low-level inflow in-
tensified and expanded both inward and outward in the radial direction, while the maximum tangential wind was ele-
vated to 3-km height. Meanwhile, the updraft in outer rain band weakened obviously. The asymmetric circulation
structure analysis results exhibited the distinct wave-1 structure during landfall. Both the maximum tangential wind
and the maximum rainfall have remarkable regular locations in relation to the shear vector and the storm motion.
Since Khanun was fast-moving typhoon and was in an environment of strong vertical wind shear, its asymmetry

structure could be attributed to the influences of vertical wind shear, storm motion, and land-typhoon interaction.

Key words landfalling typhoon, Ground Based Velocity Track Display (GBVTD) technique, axisymmetric circula-

tion structure, asymmetric structure
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Fig. 1 The track of typhoon Khanun with 1. 5-h interval from 0402 LST to 1747 LST. 11 Sep 2005. Black triangle indicates the location of

radar. Solid circle indicates the coverage of the Doppler radar radial velocity data at 230 km.
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Fig. 2 (a) The evolution of typhoon center’s altitude observed at the lowest elevation angle; (b) the time — height distribution of the circu-

lation center uncertainty (units: 10> m) estimated from the GBVTD-simplex vortex center algorithm
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Fig. 6 The structures of asymmetric tangential winds of typhoon Khanun on 11 Sep 2005 at Z=(a, ¢, e, g) 4 km and (b, d, f, h) 6 km.

Isolines represent wind speed and the contour interval is 5 m/s; colors indicate the radar echoes
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Fig. 7 Hodograph of the storm-relative wind of typhoon Kha-
nun at (a) 0800 LST, (b) 1400 LST, (c¢) 2000 ST on 11 Sep
2005. The black solid arrow S indicates the shear between 200
hPa and 850 hPa, the gray solid arrow C represents the storm
motion, and the black dotted arrow V represents the vertically

averaged wind
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Fig. 4 The evolution of radius and velocity of the maximum wind. The solid plumb line indicates the landfall moment
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Fig. 8 Schematic illustration of typhoon Khanun's maximum winds location based upon observations. At 4-km altitude the crescent area

bounded by the closed solid curve indicates the maximum winds location. The red crescent area indicates the chief location of strong echoes.

Black arrow indicates the average vertical storm-related wind shear between 200 hPa and 850 hPa (7.9 m/s, azimuth 257. 4°). Gray arrow

indicates the vector of typhoon motion (7.0 m/s, azimuth 139°)



