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It is well known that cirrus clouds affect the radiation budget of the earth. Radar
observations are recommended as one of the remote sensing observations for cirrus clouds.
However, it is important to develop a method that precisely estimates the microphysical
variables from the radar observation parameters. Two radars at different wavelengths can
estimate microphysical variables such as the ice water content and size distribution of cirrus
particles, because the shorter wavelength scatters in the Mie rather than the Rayleigh regime
as the particle diameter increases.

The sensitivities of parameters assumed in this case were tested from scattering calcula-
tions by the T-matrix method. When the size distribution of cirrus particles is assumed by
the gamma distribution, the shape parameter z is necessary. To test the sensitivity of the
microphysical variables to the shape of the distribution, three values for the shape parameter
1 (0, 1, 2) were considered. The results indicate that the derived microphysical variables are
moderately insensitive to the range of x. Therefore, we use the value zero as y in this paper.
In contrast, we found that the microphysical variables were moderately sensitive to the
density of the cirrus particies due to the change of dielectric constant. Therefore, we need
to determine carefully the density function of cirrus particles. The microphysical variables
were also moderately sensitive to the aspect ratios of the oblate spheroid representing a
crystal habit. Because it is difficult to determine from observation whether cirrus particles
have one fixed shape, we assume them to be spheres in this paper.

We tried to obtain a number concentration parameter N, of the gamma distribution
representing the size distribution of cirrus particles, and succeeded to obtain it. Therefore,
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we could obtain the size distribution of cirrus particles.

The above methods for determining the microphysical variables were applied to a cirrus
cloud observed at Tsukuba, Japan on 25 June 2001. We obtained a vertical profile of the ice
water content and the difference of size distributions at varying altitudes. The results show
the following growth and evaporation processes. Cirrus particles are formed at the cloud
top and continue to grow by sublimation while falling through the upper and middle portions
of the cirrus cloud. After that, the particles become smaller by sublimation evaporation
when they entered a dry layer.

By investigating methods to determine the significant microphysical variables and then
to accurately measure these variables, dual-wavelength radar can be a useful tool for the
remote sensing of cirrus clouds.
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Fig. 1. Do— DWR relationships when three val- Fig. 2. As in Fig. 1 except for Rs— DWR rela-
ues for the shape parameter ¢(0, 1, 2) are tionships.
considered.
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