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Abstract Based on the high-resolution global positioning system (GPS) dropsonde data from Dropwindsonde Observations for
Typhoon Surveillance near Taiwan Region (DOTSTAR), ducts induced by tropical cyclones (TC ducts) over the ocean near
Taiwan from September 2003 to August 2012 are analyzed. A typical case of strong ducts induced by super typhoon "Lupit"
(2009) is selected for further research. The mechanism for these strong ducts is diagnosed first based on the European Centre
for Medium-Range Weather Forecasts (ECMWF) reanalysis data (horizontal resolution of 0. 125° X 0. 125°). Using the WRF
model, two initialization schemes are compared in terms of their abilities in simulating the TC intensity, inner-core size and TC
ducts. These strong TC ducts are largely formed in the weak subsidence area on the northwestern periphery of the typhoon.
Their formation is mainly caused by the sharp decrease of moisture with altitude, which is resulted from the strong southward
dry advection near 850 hPa. The TC dynamical initialization (DI) scheme used in WRF model improves the simulation of TC in-
tensity, track and inner-core size, which subsequently leads to better simulation of TC ducts especially their heights. Moreo-
ver, ducts formed outside the TC are mainly elevated ducts. Their simulations are mainly associated with the simulation of the
TC spiral rainband and inner-core size, whereas the simulation of TC intensity and eye wall structure have little impact. Final-
ly, the WRF model is capable of simulating TC ducts and producing high-resolution data. Thereby, it is a robust tool for the
study of TC ducts.
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Fig.1 TC track and model domains
(the location of the third domain shown in this
figure is its location at 12:00 UTC 19 October
2009, which is the time of the model initialization;
the typhoon symbols indicate the TC center
locations provided by JTWC data, with the black
ones indicating super strong level and the gray
ones indicating levels weaker than the super strong
level; the four larger markers indicate the TC center
locations during the simulation period at 1200,

18:00 UTC 19 Oct, 00:00, 06:00 UTC 20 Oct)
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Fig. 2 Detailed information of the DOTSTAR
dropsonde observations
(black markers indicate strong ducts (duct strength
OM > 10 M) ; gray markers indicate moderate ducts
(5 M<{6M=C10 M) ; light gray markers indicate weak
ducts (8M<C5 M) ; the cross markers indicate the
locations where no duct was observed; the filled circles
indicate that the tops of observed ducts are under

1000 m; the filled squares indicate that the tops of

observed ducts are between 1000 and 2000 m;
the empty circles with a vertical line in the middle

indicate that the tops of observed ducts are over 2000 m)
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Table 1 Detailed information of observed ducts

H B2 (UTO) ZHECE) 21 (°ND HFRm FEHRZEm ERT(m) 5% BE (MD
21:40.20 122.97 23.29 697 1184 1268 52
21.57.55 122. 04 21. 65 1225 1299 1334 5
10419\
22.24.29 123.67 20.91 919 1315 1478 31
22 125.76 20. 84 971 1495 1590 49
U 00.04:20 127.10 22.90 2590 2635 2811 8
10 4 20 A 00 126. 80 23. 30 2051 2170 2220
00.:22.47 126. 20 24.00 787 1144 1204 18
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Fig.3 Large scale background distributions of geopotential height (unit: dagpm),
wind (unit: m/s, a full barb indicates 4 m/s) and water vapor mixing ratio (unit: g/kg)

at (a) 00:00 UTC 19 Oct, (b) 12.00 UTC 19 Oct, (¢) 00:00 UTC 20 Oct
(a; — c1. 850 hPa; the bold contour lines indicate the water vapor mixing ratio at lower level
of 1000 hPa; ay — c2. 1000 hPa; the duct markers are the same as in Fig. 2)
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Fig. 4 Composite vertical velocity (shaded,
unit; Pa/s), wind (barbed arrow) and
geopotential height (unit; dagpm) at 850 hPa
(a. 00:00 UTC 19 Oct, b. 12:00 UTC 19 Oct,
c. 00:00 UTC 20 Oct; the duct markers

are the same as in Fig. 2)
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56 4 B 0L IsF ) 35
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JE SR 2009 47 10 A 19 H 18 Bf—20 H 06 Af
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B 3 AR X 5 KU A L5 S5 R Y
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