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PERIODIC VARIATIONS IN AMOUNTS OF PRECIPITATION
IN JAPAN

By Mutsumi Kapoya and Tatsuo KOIKE

Synopsis

The outlines of periodic variations, in this paper, in the time series of annual sum and
annual maximum of daily amounts of precipitation at 19 gauging stations in Japan were describ-
ed from a view-point of engineering. It was found that the variations of T >10 and T >19
in years, which were separated from these series by the helps of periodogram analysis and over-
lapping moving average have the following characteristics:

For the annual sum : (1) The trends of periodic variations of T 19 are similar to one
another, generally, and of T=45~60 are remarkable except Hokkaido. (2) Considering the
trends of variations of 10=<T<18, the several regions, in which the trends are similar, are
classified in Japan.

For the annual maximum: (1) The variations of T>19 seem to be no-significant in the
sense of statistics and negligible in the sense of engineering in most of locations. (2) The
trends of the variations of 10==T'<18 are not always similar even in a region.

It was concluded from the above results that the long-periodic variations in the hydrologic
amounts of short duration are almost negligible from a view-point of engineering and seem
to be much stochastic, although the ones for long duration have similar trends to one another
in a region and or generally. The detailed method of application of these results to water
woirks were suspended in this paper, because the severa]l problems to be discussed have been

remained unsolved.
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Table 1. Periods of significant variation in annual sum of daily amount of precipitation.

Sphere of period . T<9 (years) 10=T<18 (years)| T=19 (years)
S 2
Sa- . Other |: . Other | &%
Location | mple Significant variation | Other variation S;g?ilggiﬁt varia- S;;g?gigzﬁt varia- Sof
size tion tion
Sapporo 74 3 2.67 45~50 | 80~100| 0.90
Hakodate | 838 7.5 16 60~80 20 | 080
Akita 7 367 17 1 20~25 45~50 | 0.53
Ishinomaki| 75 22243 5.3 6.5 12 35~40 | 0.55
Tokyd 87 | 225 4.3 3.3 10 40~45 0.71
Nagano 74 | 2.2 2.67 5 7 11 0.87
Niigata 77 32 7 228 425 6 |11 40~50 0.54
Kanazawa| 77 4 257 3 35 0.92
Takayama| 63 6 2.2 4.25 17 0.83
Gifu 80 | 225 35 375 6.5 8 18| 55~860 0.55
Nagoya 70 3.5 7 17 60~65 0.58
Tsu 73 | 2.57 3 3.5 4.33 6.5 16 55~60 0.43
Hikone 69 - 3 25 5 7 091
Kydoto 82 | 2.58 35 60~70 0.84
Wakayama| 83 | 2.2 2.57 3.25 3.75 55~65 0.54
Hamada 70 | 243 5.33 3.25 6.5 13 17 35~40 | 0.74
Hiroshima| 84 3.75 4.25 9 6.5 117 40~50 | 0.68
Nagasaki 84 3.75 4.25 14 30~40 | 081
Miyazaki | 77 | 2.14 2.67 3.33 3.67 11 18 0.48
Note : Sy? ; Variance of original data. S.2; Sg2-(Variance of significant periodic variation).
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Table 2. Percentage of two months sum for annual sum of daily amount of precipitation.
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R . Month of
Location Summer Winter Largest Amount
Sapporo Aug. & Sep. 23% Dec. & Jan. 19% Sep.
Niigata ” 16 ” 24 Dec.
Nagasaki June & July 29 ” 8 June or July
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Fig. 2. T=10 years variations in annual sum, two months sum and annual maximum of
daily amounts of precipitation at Sapporo.
34 MA ; Overlapping moving average of 3 and 4 years.
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Fig. 3. T2=10 years variation in annual sum, two months sum and annual maximum of
daily amount of precipitation at Niigata.
7.3 MA ; overlapping moving average of 7 and 3 years.
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daily amount of precipitation at Nagasaki.
7.4 MA ; Overlapping moving average of 7 and 4 years.

1960

T>10 years variation in annual sum, two months sum and annual maximum of

Table 3. Periods of significant variation in annual maximum of daily amount of precipitation.

Sphere of period T<9 (years) 10 T<18 (years) T=19 (years) sz
1
Locston. | pie | SEICHRE Ot variaton Sifcant. Other Simifennt vy’ | 5
size tion
Sapporo 62 13 17 30 1.00
Hakodate 62 3 53 16 | 13 20~40 | 0.76
Akita 77 9 18 0.88
Ishinomaki | 75 3.5 25,50 | 1.00
Tokyd 62 35 65 9 4.5 50~60 | 0.67
Nagano 62 4 2.5 10 13 18 0.63
Niigata 62 537 20~40 | 0.77
Kanazawa 62 |28 5 11 20,40 | 0.65
Takayama 62 36 6 8 20~25 | 080
Gifu 62 7 40~50 | 0.68
Nagoya 73 67 9 30 0.72
Tsu 62 3 4 678 |11 14 50~60 | 0.63
Hikone 62 3 45 7 15 40 0.56
Kyoto 82 3.5 8 6 9 20,60 | 084
Wakayama | 62 | 2.3 3.5 10 13 17 0.48
Hamada 62 45575 12 18 0.57
Hiroshima 62 75 14 | 10 20~25 | 0.90
Nagasaki 62 9 1 14 28 0.64
Miyazaki 62 28 5.3 17 60 1.00

Note : S,2; Variance of original data.

S,2 ; Sy*-(Variance of significant periodic variation.)
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Fig. 5. T=10 (fullfline)¥and§7>19 (dotted line) years variation in annual sum of daily
amountjof§precipitation.
Ordinate ; log R (mm/day) < 103®.". Abscissa ; years.
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