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FUNDAMENTAL STUDY FOR MAKING BETTER USE OF
A THREE-DIMENSIONALLY SCANNING RADAR RAINGAUGE (II)

By Eiichi NaRAKITA, Michiharu Suusa, Shuichi IkeBucHr and Takuma Taxasao

Synopsis

The method of estimating the conversion rate of water vapor into liquid water
by using the information from three-dimensionally scanning radar, which we have
proposed, was applied to the domain above the height of the bright band.

Firstly we investigated what term forms vital part of basic equation in
estimating the conversion rate, and found that the term which includes dR/0z plays
most important role in the estimation in meso-8 scale. Therefore, reduction of the
estimation error of the rainfall intensity and the liquid water content due to the
appearence of bright bands in the radar echo is first required in order to apply the
estimation method to the domain above the bright band.

Based on these investigations, we have proposed a simple method to reduce the
error and applied it to the domain below the height of 12 km in the case of heavy
rainfall which arose along the Baiu Front in 1986. As a result, in terms of water
budget, estimated values of the conversion rate were consistent with the water
vapor flux which was estimated by another computation based on the meteorological
upper observation data.
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Fig. 1. Estimated distribution of the conver-

sion rate at 23 JST on July 21. The

contours correspond to 1,2,4.8 (107

kg/m’s). The solid and dashed lines

mean posotive and negative values,
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Fig. 2. Rainfall distribution estimated from
radar information based on the size
distribution proposed by Marshall

and Palmer. The contours corre-
spond to 1, 2, 4, 8, 16, 32, 64 mm/h.

respectively.
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Fig. 3. Vertical cross section of

the severe storm which
existed above the central
part of the Hyogo Pref. at
23 on July 21. The contours
correspondto 10, 20, 30, 40,
45, 50, 55 dBz.
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Fig. 4. Time series of the estimated value Fjg. 5. The same as Fig.4 but at the point
of the terms in the basic equation in the small rainfall domain.

(1) at the point in the heavy rainfall
domain. Time series of the estimated
rainfall intensity also presented by
the bar chart. ((a) 3.5 km height,
(b 2.5km height)
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Fig_ 6. Vertical profiles of the estimated rainfall intensity above two specified
points without the correction of the error caused by the appearence of
the bright band. ((a) in heavy rainfall area, (b} in small rainfall area)
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Fig. 7. Vertical profiles of the estimated precipitation intensity above two spec-
ified points after the correction of the error caused by the appearence of
the bright band. ({a) in heavy rainfall area, (b) in small rainfall area)
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Fig. 8. Estimated distribution of the conver-  Fig. 9. Time series of the estimated value of
sion rate at 23 JST on July 21 by the terms in the basic equation (1)
using corrected values of R and M. at the points in 3.5km height, by
Contours are same as those of Fig. 1. using corrected values of R and M.

Time series of the estimated rainfall
intensity also presented by the bar
chart. ({a8) in heavy rainfall area,
{b) in small rainfall area)
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Fig. 10. Three-dimensional distribution of the estimated conversion rate
above the central part of the Hyogo Pref. The contours corre-
spond to 1,2,4,8,16 (10'kg/m®). The shaded area means the

positive area and the arrow indicates the negative area. i
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Fig. 11. Distribution of the esti-
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Fig. 10. Contours are same
as those of Fig. 10
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