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Summary

A method to determine the 3-dimensional wind field using dual Doppler radar data is de-
scribed, and an example of the diagnosis of the wind field observed in convergence band clouds
with snowfall is also shown.

Two Doppler radar measurements are necessary to determine the 3-dimensional wind field,
because a single Doppler radar measures only the radial component of the wind velocity. Doppler
velocity and reflectivity data are obtained from synchronized threedimensional scans of the radars.
These data obtained on a spherical polar grid are interpolated onto a three-dimensional Cartesian
grid. The system is under determined to calculate the three independent velocity components at
a given point, and so a relaxation method using the continuity equation is used to give a consistent
field of horizontal velocities and divergence up to an error in w of 0.1 ms™'. The elevation angle
of the scanning radar is small, and so the vertical component in the measured radial velocity is also
small, so the relaxation method is just field. In the velocity calculation, a correction is made for
the advection of the snow clouds during the scanning time. The correction is taken to be a uniform
speed based on the mean speed of the clouds. Two vertical velocity fields are calculated and
compared. The first from upward integration of the continuity equation from a boundary condi-
tion of w =0 at the surface, and the second from downward integration from a boundary condition
of w=0 at the echo top.

A large difference in the vertical wind field is found between the two methods of integration
(see Fig. 6). Using the upwards integration, the absolute value of the vertical velocity at upper level
is larger than at lower level, and vice versa for downward integration. This is just due to the
accumulation of the rounding error. However, one also notes Fig. 6 that there is the difference of
the direction of the vertical velocity in some locations. There are two chief sources of error
contributing to this difference. One is the problem of the boundary condition ; the height of the
echo top is generally different from the height of the cloud top at which w is zero. Data close to
the surface is not obtained due to the effects of a varying terrain. The other is errors in the
divergence field. In this method, the correction due to cloud advection at difference is based on a
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constant speed, however the cloud moves speed at difference heights. As a result, the integration
in the exact vertical direction is not done.

In the future, a program to calculate the advection speed of clouds at separate heights will be
developed and incorpotated in the calculation. Also, the observing time of the 3-dimensional
volume will be shortened.



