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COMPUTATION METHOD OF RAINFALL DISTRIBUTION
USING THE CONCEPT OF INSTABILITY FIELD

By Eiichi NAKAKITA, Hiromu MURATA, Shuichi 1keBucHl and Takuma TAKAsAO

Synopsis

The computation method of the rainfall distribution based on the idea that the
rainfall occurs by the interaction between a moving modeled instability field and a
given stream field of the water vapor under the influence of the configulation of the
ground is presented, which is applicable to the short-term rainfall prediction.

In the first trial, the instability field was defined as the distribution of index a
the percentage of the amount of the saturated water vapor that converts to liquid
water. The computation results showed good representation mainly with regard to
the time variation of the shape of the rainband which moved across the Kinki
District in Japan. This is ample proof that the rainband was much influenced by
mountains and essentially this computational method and its basic idea are effective
in the short-term prediction of the rainfall distribution influenced by mountains.
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- = The 10m height solutions obtained
i {1 g ok from eq. (2) under the boundary
The values obtained by lineary conditions
interpolation of the wind data u=v=0 (s=0)
from AMeDAS. u=uge, v=vge (5=1).
Composition
[}
The horizontal wind at 10m height
¥ :

The three-dimensional wind field obtained from eq. (1), (2).
The horizontal wind velocity at 10m height is used as
the bottom boundary condition.

Y

The distribution of the water vapor flux obtained from
eq. (3) with the given three-dimensional wind field.
The phase change is not into consideration.

Fig. 1. Procedure of computing the three-dimensional stream field of water vapor
using data of the ground height, upper observation and AMeDAS.
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Fig. 3. Computed horizontal wind. ((a) computed by the procedure @,
®, ® and used for the bottom boundary condition, (b) computed
by the procedure @, ®, ®, @.)
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Fig. 8. Rainfall distribution estimated from radar information . The contours

correspond to 1,2, 4, 8, 16, 32, 64mm/h.
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Fig. 10. Computed rainfall distrinution at the ground (¢ =10km). The contours
correspond to 1,2, 4,8, 16, 32, 64 mm/h.
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Fig.11. Computed rainfall distrinution at the ground (o =30 km). The contours

correspond to 1,2, 4, 8, 16, 32, 64 mm/h.
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