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Multivariate analysis of rainfall and occurrence of debris flow in the Ura River,
a tributary of the Hime River, Nagano Prepecture
by
Takao NAKAGAWA

(Abstract)
From July to Octcber in 1983, twenty-one debris flows were recorded in the Ura River.
The author used multivariate analyses in oder to examine the relationships between the rainfall
and the occurrence of debris flows. The results suggest that the occurrence of debris flow in

this area was related to not only the rainfall but also other factors such as ground water.
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Table 1 Rainfall data from the Ura River Area from July to October in 1983,

B - A 1043 [HIF it 2047 ) fE st S 17 @3 At & f & MRl S| 1 B ) G
(Date ) (m/10min) | (am/20min) (mm) (mm) (hour) (m/hour)
7. 20 3.5 6.5 36. 35 38. 0 5. 50 14. 0
7. 21 4.0 7.5 50. 70 159. 5 21.35 17. 0
7. 24 7.5 1.0 32. 40 69. 5 14. 40 19. 0
+ 7. 25 3.0 6.0 22. 05 77.0 16. 33 14.0
7. 27 55 6.0 22. 80 18.5 2. 83 12.5
pey 7. 30 5.5 8.5 12. 50 12.0 0.83 12.5
8 1 5.0 10. 0 41. 85 48.5 7.17 19.0
- 8 9 13.0 15.5 34. 25 15.5 0.33 32.0
8. 10 4.0 7.0 9.35 9.5 1. 50 8.0
8. 11 2.0 3.0 7.60 85 3.83 4.5
bid 8 17 3.0 5.0 20. 35 18.0 7.83 11.0
8. 22 3.0 5.5 14. 80 15.0 6. 83 7.5
4 9. 5 6.0 10.0 17.50 17.5 1. 00 17.5
9, 8 1.5 16.0 18. 55 20. 0 4.17 16. 0
B 9. 12 0.5 1.0 10. 20 24.5 13. 17 4.0
9. 21 1.5 3.5 27.10 20.0 3.50 13.5
9. 25 3.5 3.5 5. 00 5.0 0.50 5.0
9. 28 2.5 4.5 31. 95 100. 0 25. 17 8.0
10. 3 6.0 6.0 6. 00 6.0 0.10 6.0
7. 22 5.0 9.5 32, 40 69.5 14. 67 17.0
3 7. 24 3.0 4.5 8.75 9.0 2.50 7.0
8 8 2.0 3.5 3. 50 3.5 0. 33 3.5
8. 12 3.0 5.0 6. 00 6.5 1. 50 6.0
8 17 3.5 4.0 14.50 36.0 19. 00 5.0
8. 21 2.5 3.5 5, 50 8.5 3.17 5.5
% 8. 25 1.5 3.0 10. 80 12.5 3.17 7.5
9. 7 4.0 5.0 5. 00 8.0 2. 83 50
9. 15 1.5 3.0 7. 30 11.0 8.33 55
B 9. 24 1.0 2.0 19. 25 48.5 24. 00 5.0
10. 5 1.5 2.5 12. 55 27.5 15. 17 4.0
10.” 9 1.0 1.5 13. 15 47.5 26. 00 3.5
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Table 2 Continuous rainfall and time
until occurrence of debris flow (after B-1 £8EF (Fictak) REHDI05/H
WATANABE et al., 1979). mikt& 1 B#Fﬁﬁﬁﬁﬂﬁﬁ@]gﬁ MR - it (1974)
ICI1983EDHN D L aTHHER (X—1) %
fth X e F TORE | R F TOMERR mE. A 28, Bl
e - Ak 3 IRl 110 mo Fig. 1 Scatter diagram showing the
HoHg o P& 6 110 relationships between the 10-minute
B R A 6 70 and the hourly rainfall at the time of
iy 4 110 the occurrence of debris flow.
A 20 130 A : Except the Ura River Area (after
n M 7 75 SENOO & FUNAZAKI, 1974),

B : Ura River Area in 1983.
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Fig.2  Results of the cluster analysis. (Boldface indicates the non-
occurrence group of debris flow.)
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Table 3 Results of the test for rejection

of vectors. E
Specimem(x) Obserbed F Probability (x€S)  AXISI :‘.‘

7.22 0. 492 0. 803 -10 ®e 10
7.24 0. 228 0. 960 o i

8. 8 0. 653 0. 687

8

.12 0. 467 0. 820
8.17 2.014 0. 136
8. 21 0. 284 0. 929
8.25 0. 370 0. 885 i
9. 7 0. 281 0. 930 1 oA
9.15 0.370 0. 885
9.24 2.439 0. 083 -0 | CONTRIBUTION 88.9%
10. 5 0.914 0. 515 -
10. 9 3.074 0.042
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= 0. 854 0. 552 1) EE2EMS (AXIS ) 2%7F,
Population (S) : Occurrence group of debris flow (n=19) AREREBROBRIIL, tOBEREBORINE
M (ERE5%) AIMNETEITEETRT,

K AERR L. L AMIEREBROER A T EHREREEOMN, E: LARREE
®—30A) & Fns, REROELE DIIMPI (BERE 5 96) .

. Fig. 3 Two-dimensional demonstration of
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(59) of accurrence group of debris flow.
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