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M esosale Spiral Ranband Structure of Super Typhoon
W ipha( 0713) Observed by DualDoppler Radar
ZHOU Hai-guang

(State Key L aboratory of SevereW eather, Chinese A cadamy of M eteomlogical Sciences Beijing 100081, China)

Abstract: The super typhoonW ipha(0713) was the strongest typhoon that landed on Chinamainland in
2007,which caused heavy precipitation in Zhejiang Province The three-dimensional wind fields of wo
outer iral rainbands were retrieved fran Ningbo and Zhoushan dual-Doppler radar data The 3D
structure of the rainbandswas analyzed with the retrieved wind The result clearly shows that the wo
rainbands have some similarities There are ome strong reflectivity zones in the low level of the giral
rainbands, and the strong horizontal wind gpeed zones correpond with the strong reflectivity zones

There are sime strong updrafts in the lov and middle levels of the stronger reflectivity bandswhere
sme convergence centers are found There are downdrafts in both outer sides of the rainbands The
convergence-divergence couple and the updraft-downdraft couple play important roles in the mainte-
nance and development of the heavy rainfall In the vertical-cross section along the radial direction of the
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typhoon center, the reflectivity core in the giral rainband tilts outvard with height There is a strong in-
flov toward the typhoon center belov 2 km level on the outer side and outer edge of the rainband whose
maximum value is5m/s There isa strong outflov avay from the typhoon center on the inner side and the
inside of the rainband The outflov and the inflov at the low level cause the convergence above the center
of the rainband Themaximum tangential eed exists at the low level of the rainband There are al sme
differences betveen the wo Piral rainbands The convergence at the lowv level of the first rainband is
stronger than that of the second one In the vertical cross-section, the maximum convergence ismore than
-15%x10"" s in magnitude at the low level of the first rainband Due 1 the stronger convergence and
the abundant water vapour at the lov level, the convection of the first iral rainband ismore active than
that of the second one The reflectivity core of the first giral rainband greater than 45 dBZ is4. 8 km high
while the reflectivity core of the second iral rainband isonly 3. 2 km.

Key words typhoon; iral rainband; dual-Doppler weather radar; wind retrieval; 3-D structure
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Fig 1 Topogragphic mgp and locations of the dual-D oppler radar at Zhoushan and N ingbo
(The color shades denote the topographic altitude units m; + represent the
D oppler radar stations the circlesA and B indicate the radar scan range in N ingbo
and Zhoushan, respectively)
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Fig 2 The track of TC W ipha(0713) (The time isBeijing Time the color shades denote
the topographic altitude)
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Fig 6 Camposite vertical cross-section (AB in Fig 5a) of (a) radial canponent of rainband-relative horizontal w ind

(m/s), (b) vertical velocity (m /s) contour, (c) divergence(10 s ") calculated with u and v, and (d) diver-
gence(10™*s™") deduced from V, at 11: 21 BST 18 Septem ber 2007
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