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A STUDY ON TIME AND SPACE DISTRIBUTION OF
HEAVY RAINFALLS

——Analyses of Great-Sphere Data of Hourly Rainfall
by a Mesh Method——

By Kunio TOMOSUGI, Yukio GOCHO and Yasuharu TSUJI

Synopsis

It is desirable for a case study on time and space distribution of heavy rainfall to be
done through manifold analyses based on as wide field of view as possible.

As the first step for making such a study, heavy rainfalls of the four mutually noticeable
cases, which were relatively wide and long in duration, were selected, and data files for a
digital computer of their hourly rainfall records at observation points that are widely distri-
buted (but not so densely to analyze details quantitatively) in almost whole land of Japan
for almost whole duration of them, were composed.

In order to grope for methodology of this kind of analysis and for methods of quantitative
grasp of features of rainfall distribution, analyses and/or examinations of the following items
about great-sphere rainfall distributions of six kinds of time scale were tried by a mesh
method for the data files: (1) Ability of trace of rainy area classified by intensity through
hourly distribution maps expressed by characters of digital computer, (2) Hourly variations
of several kinds of characteristic values about space distribution (concerning intensity,
area, volume and dimensionless values composed of them), (3) Relationship between size of
rainy area classified by intensity and the maximum point rainfall, (4) Figures of decreasing
intensities with distance from a point of the maximum intensity in summarized rainfall
distribution at the most powerfull period.

Some interesting results were obtained through these approach, although they are almost
qualitative because of insufficient density of observation points and of data only on land.
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Fig. 1. An example of rainfall distribution map expressed by characters of a digital
computer. One character corresponds to one unit block.
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Fig. 2. Hourly variations of Ry, (#), the maximum value of T-hour-rainfalls from time
t in the all observation points.
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Fig. 3. Hourly variations of A;(¢, C), area of the region where T-hour-rainfall from
time ¢ is not less than a rainfall level C in mm (for T=1 hr.).
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Fig. 4. Hourly variations of a; (¢, C), the rainy area ratio defined by Eq. (6) (corres-
ponding to the case of Fig. 3).
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Fig. 6. Hourly variations of Q;(t, 1)/T. Qr(, 1) represents the total rain-water
volume fallen on land in T-hours from time £. It was estimated by Eq.
(7) for C=1mm.
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Fig. 7. Examples of hourly variations of
8r (¢, C), the rain-water volume
ratio defined by Eq. (9) (for
T=12hr.).

Fig. 8. Hourly variations of R,,(t, C),
the areal average T-hour-rainfall
from time ¢ in the region where
T-hour-rainfall is not less than C

(estimated by Eq. (10) for C=
1mm).
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Fig. 9. Exampies of hourly variations of S;(¢, C), the hypsometric integral (technical
term in geomorphology) defined by Eq. (11) (for T=12 hr.). T-hour-rainfall
from time ¢ was likened to relief of topography.
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Fig. 10. Examples of relationship between X, (¢, C), square root of rainy area Ar(t, C)
(in other words, longitudinal size of the area), and the maximum point
rainfall, Ry, (#).
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Fig. 11. Examples of time trace of relationship between X,(4, C) and Ry (f) (for (b)
in Fig. 10).
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Fig. 12. Examples of relationships between &, (¢, C), the longitude ratio defined by
Eq. (12), and 5, (¢, C), the intensity ratio defined by Eq. (13), and between
£+(¢, C) and ¢ (4, C), the average-intensity ratio defined by Eq. (14) for
T=1hr. (at the most powerfull period in total rain-water volume).
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Fig. 13. As in Fig. 12 for T=6hr. (at the most powerfull period in the maximum
point rainfall intensity).
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