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A STATISTICAL CHARACTERISTIC OF HEAVY RAINFALL AND
FLOOD RUNOFF IN THE NIYODO RIVER BASIN FOUND
BY THE PRINCIPAL COMPONENT AND
REGRESSION ANALYSES

By Mutsumi Kapoya and Keiji NAKAMURA

Synopsis

There exist several low lands in danger of flooding in the down-stream reaches of the Niyodo
river. Flood disasters there are not independent of flood flows in the Niyodo river, but the flood
flows are not simple because the Niyodo river basin is large as 1460 km? in area in the upstream
of Ino which is the key water gauge station for river plannings.

In this paper, the statistical characteristics of heavy rainfalls are examined for the flood flows
over 3000 m3/s at Ino, by applying the principal component analysis. On the basis of the results,
the correlation between average rainfall over a sub-basin and flood peak discharge at Ino is
examined to show that the flood peak is mainly governed by the rainfall in the middle zone of the
basin.
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Table 1 Data and case symbols for the principal
component analysis

Maximum Rainfall Rainfall Before @;
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Riz/ Pz D
Ry Rz E

Rr: Point rainfall for the duration of T hours
Pr: Areal rainfall for the duration of T hours
Qp: Peak discharge (m3/s), at Ino
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Fig. 2 Factor loadings of the first, second and third
principal components, (a) and (b) for Case A,
(c) and (d) for Case B
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Table 2 The coefficient of determination

Principal Component
Case -
1 2 3 4 5
A 0.528 0.728 0. 789 0. 843 0- 888
B 0, 503 0. 701 0.771 0.834 0. 869
C 0.447 0. 555 0. 657 0. 746 0. 805
D 0. 432 0. 561 0. 650 0. 726 0.775
E 0. 492 0. 687 0. 750 0. 810 0. 850
F 0.525 0. 700 0. 810 0. 878 0. 930
G 0. 441 0. 704 0. 805 0. 866 0.910
H 0. 496 0.727 0. 801 0. 845 0. 879
I 0.540 0. 729 0. 803 0. 850 0. 883
J 0. 565 0.736 0. 801 0- 856 0. 887
K 0. 477 0. 743 0. 816 0.879 0.924
L 0. 500 0.720 0. 800 0. 864 0.912
M 0502 0. 707 0- 805 0. 864 0.914
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