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Typhoon Center

Fig.1 Schematic picture of V,, Vs, d¢ and 48
inEq (1). V,(8+4B) and V,(8—4B) are
the averages of radial velocity data
within the adjacent two shaded areas.
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Fig.2 (a) Model of typhoon wind field (top)
with a maximum speed of 50ms™! at 50km
from the center. This model is used in the
simulation to estimate the wind vector
from single-Doppler radar data. Broken
lines indicate the curves along which both
the tangential and normal components of
wind are constant. The symbol % indi-
cates the radar site. (b) Doppler veloc-
ities (bottom) of the wind field shown in
Fig. 2a.
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Fig.3 Distribution of Cs in Eq. (5) around the
typhoon center. The symbol % indicates
the radar site. The error of wind estima-
tion tends to infinity when we assume the
tangential and radial components of wind
are constant along the curve of Cs in
curvature ratio, as seen in Fig. 4. The
curvature ratio is defined as the ratio of
the curvature to that of concentric circle
of the typhoon center.
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Fig.4 +Type (top) and —Type (bottom) of
relative estimation error as a function of
the curvature ratio C. Cp indicates the
optimum curvature ratio at which the
estimation error can be minimized.
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— | S B—

100km

Fig.5 Wind vectors reproduced from Doppler
velocities in Fig.2b by using the OCT
(Optimum Curvature Technique). The
symbol % indicates the radar site. This
figure shows fairly close resemblance to
Fig. 2a. The mean absolute value of error
vector is 7.4 ms™!.
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Table 1 Mean absolute value of error vector at each
range from typhoon center.

Range (km) Mean Absolute Wind Speed of

from Value of Model Field
Center Error Vector (ms™) (ms™)
20 5.6 20.0
30 4.6 30.0
40 5.2 40.0
50 7.8 50.0
60 8.3 41.7
70 7.8 35.7
80 8.7 31.3
90 7.0 27.8
100 8.5 25.0
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Fig.6 (a) (b) (c) (d). Same as Fig. 5, but for the OCT estimations using inaccurate typhoon centers.
The symbols ® and 6 indicate the true typhoon center and the inaccurate one in each figure,
respectively. Each estimated wind field shows distinct asymmetry characterized by the true
center position relative to the inaccurate one.
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Fig.7 Wind vectors in Typhoon 9015 at 0665
JST on 30 Aug. 1990, estimated by the
OCT. The radial velocity data at an ele-
vation angle of 2.0° were used, which
were observed with a radar of the Meteor-
ological Research Institute located at
Miyako-jima.
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Abstract

A technique is proposed by which wind vectors in a typhoon region are estimated, from single-
Doppler radar observations, with a spatial resolution of ca. 10 km. In estimating wind vectors from
single-Doppler data, it is needed to assume such conditions on the wind field within the sampling
volume as uniformity or linearity. In the case of a typhoon, an assumption that the wind field is
axisymmetrically cyclonic is roughly appropriate. Under this assumption, both tangential and
normal components of the typhoon wind are constant along a concentric circle of the typhoon center.
The inflow angle to the center are also constant. However, the assumption cannot represent changes
of the inflow angle owing to a fine structure of typhoon (e.g., spiral bands). So, a more realistic
assumption is newly introduced in the current study. The new assumption is that the tangential and
normal components are constant along the curve of an unknown curvature rather than the concentric
circle. In order to find the unknown curvature, firstly we estimate the wind vectors from the Doppler

velocities by assigning various value to the unknown curvature, then select the optimum value that
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gives the best estimate of the actual wind field (Optimum Curvature Technique). The algorithm to

select the optimum value of curvature is developed with numerical simulations on a model cyclone,

where the inflow angle sinusoidally varies +30° around the average inflow. The performance of the

algorithm is that the mean absolute value of the error vector is ca. 8ms™!, about 20% of the average

wind speed. In applying this technique to actual typhoons, it is necessary to know the accurate

position of typhoon center. However, if inaccurate center locations are given, the estimated wind

fields show a distinct asymmetry characterized by the true center position relative to the given

inaccurate one. This asymmetry allows us to make subjective adjustment of the center location to

minimize the error caused by the inaccurate position.
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