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A STUDY ON TIME AND SPACE DISTRIBUTION OF HEAVY
RAINFALLS (2)—Analyses of Correlative Structures Based
on Great-Sphere Data of Hourly Rainfall-—

By Kunio ToMosUGI and Yasuharu TSUJI

Synopsis

Considering need of grasping time and space distribution of heavy rainfall from as wide field
of view as possible, 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 were widely distributed in almost whole land of Japan for almost
whole duration of them, were composed and analyzed synthetically by a mesh method in the preceding
study.

In this study, mainly taking problems of filling missing data and ability of statistical forecasting
of short term rainfalls into consideration, and focusing on correlative structures of rainfall distri-
bution, analyses and/or examinations of the following items were tried for the data files mentioned
above: (1) Auto-correlation coefficients of hourly rainfall series averaged in area of different sizes and
of moving average series of hourly rainfall at point, (2) Cross-correlation coefficients of hourly rainfall
series at points, (3) Cross-correlation coefficients of hourly rainfall series averaged in blocks formed
Ly the mesh division of 30'x 30", and time lags which give the maximum correlation coefficient,
(4) Same as (3) for moving average series.

Some interesting results were obtained through these approach, although they are almost quali-
tative because of insufficient density and non-uniform distribution of observation points.
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Table 1. The filed period and numbers of observation points with regard to the four cases

of heavy rainfalls for the big digital computer.

period of time

length (hours)

No. of points

Case 1
Case 2
Case 3
Case 4

1959, 9. 23. 9:00—9. 27.9:00
1961. 6. 24.9:00—7. 1.9:00
1967.7. 5.9:00—7.12.9:00
1976.9. 8.0:00—9.15.0:00

96
168
168
168

713
466
460
908 (919)

Table 2. Contents and format of the data set for each rain case registered in the
‘computer system.

DCB parameter: RECFM=FB, BLKSIZE=2560, LRECL=256

Contents Format
the year (A.D.) 14
the month 12
Head Record the day of start 12
the day of end 12
duration (days) 12
point No. (informal) 15
point No. (formal, JMA) 15
block No. (7, 5)
Z (EW direction) 13
7 (NS direction) 13
. latitude
Following Record , degrees F5.1
(repeated) minutes Fs5.1
longitude
degrees Fb5.1
minutes F5.1
name of point (JMA) A40

hourly rainfalls (mm)
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Fig. 1. Definitions of X- ¥ coordinate and rotating band on the map of area with center point, Osaka.
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Fig. 2. Hyetographs of hourly rainfalls simply averaged in the circles of radius, 0, 30, 60, and 10000 (km),
setting Osaka as the center point (see Fig. 1) for each rain case.
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Fig. 3. Auto-correlation coefficients of the hourly rainfall series shown in Fig -2.
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Fig. 4. Scattering relationships between D (km), distance from a fixed point to any point, and 7, cross-
correlation coefficient of hourly rainfall series of their points for time lag 7=0. Osaka was
selected as the fixed point.
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Fig. 5. Similar relationships with Fig. 4, but D is replaced by X (km), EW directional component of
distance vector from the fixed point to any point.
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Fig. 15. Distribution maps of couples of 7pmas (centupled), the maximum 7 for time lag 7= —24~--24
(hr.) in each block, and the time lag r* (hr.) which gives it. The fixed blocks are the same as
Fig. 14.
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Fig. 16. Asin Fig. 15. The fixed block was selected as one where the maximum rainfall amount was
recorded for each case of rain.
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Fig. 17. Asin Fig. 15. The rainfall series of blocks are 3-hour-moving-average of the series in the case
of Fig. 14.
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Fig. 18. As in Fig. 17 for 6-hour-moving-average.
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