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Long-term Trend of Rainfall at Tsudaka Farm of Okayama University

Toshitsugu MOROIZUMI*, Atsushi YOMOTA** and Takeshi MIURA*

(Received November 30, 2001)

Characteristics of long-term change in rainfall at Tsudaka Farm of Okayama University were analyzed
with data during the 20 years, from 1979 to 1998. The typical results were as follows: (1) The average of

annual rainfall was 1203 mm at average, 1726 mm at maximum, and 666 mm at minimum. (2) The
decreasing rate of the annual rainfall was 5.37 mm/year. (3) Trend of rainfall intensity in each rainfall
duration showed an increase of which rate were 0. 005~0. 256 mm/h/year, contrary to the annual trend.

(4) Rainfall intensities in n-years probability were estimated using the maximum rainfall intensity for each

rainfall duration.

Key words: Rainfall, Rainfall intensity, Rainfall duration, Talbot formula, Long-term trend, Tsudaka Farm of
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Table 1 Summary statistics of monthly total and annual sum of daily rainfall at Tsudaka Farm of Okayama University for the period 1979 to 1998

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ann.
Average, mm 342 50.4 96.2 102.2 132.8 183.5 186.4 104.5 151.1 85.9 53.1 23.1 12033
Minimum, mm 8.0 13.0 35.5 36.5 42.0 47.0 40.5 5.0 23.0 225 35 1.5 666.0
Maximum, mm 116.5 134.5 186.0 195.0 287.0 390.0 517.5 405.0 398.5 243.0 156.0 50.5 17260
SD’., mm 26.4 35.2 39.2 41.3 63.0 87.4 111.7 95.6 89.2 65.1 40.9 15.0 270.8
cv”, % 77.0 70.0 40.7 40.5 47.5 47.6 59.9 91.4 59.0 75.8 77.0 65.2 225
Skewness 1.770 1.041 0.590 0.432 0.847 0.791 1.387 1.843 1.103 1.524 0.956 0.201 0.266
*S.D. : standard deviation,  **C.D. : coefficient of variation
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Table 2 Summary statistics of yearly maximum rainfall intensity at Tsudaka Farm of Okayama University

for the period 1979 to 1998

R?mfall duration , 10 20 30 40 60 %0 120
min
Average, mm/h 82.05 65.8 54.0 453 354 273 233
Minimum, mm/h 39.0 315 28.0 24.8 23.0 18.7 14.0
Maximum, mm/h 117.0 108.0 109.0 102.8 75.5 51.7 41.8
S.D., mm/h 21.0 194 17.8 16.0 112 78 74
CVvV., % 25.6 29.5 329 353 315 28.6 31.7
Skewness -0.629 0.212 1.410 2.535 2.574 1.688 1.133
150 , - , r . , ; : : : .
. i o
(@) 10 min £1o0f  (b)20min ° -
£
; o ® L ¢ [ d
‘@ PP % RS
c Dl e A
I [ ]
c L J
1l = S0r o L o®
S [
£ °
; ]
Moving average i Moving average
® Annual average ------- Regression line ® Annual average ------ - Regression line
i 1 i A 1 L L N L N N
1979 1981 1983 1985 1087 1089 1991 1903 1095 1997 1999 0 ,9179 1981 1983 1985 1987 1089 1091 1903 1998 1997 1909
Year Year
T T T T T T T T T T T T
, . 100} . ° -
100k {c) 30 min i 2 (d) 40 min
E
E
o o
[ J 23 [
o * e ®. 0 = = § 50 [ ) ° 4
50f = . ® e | = T --------------
) LY = o eg®
° ° E °
[ ] o] [ ] .
Moving average 19 Moving average
® Annual average ------ - Regression line ® Annual average ------ - Regression line
1 1 1 1 1 1 1 N 1 1 1 1
1979 1981 1983 1985 1987 1989 199t 1093 1993 1997 1900 1979 1981 1983 1085 1087 1989 1991 1003 1095 1997 1900
' Year Year
100 T T T T T T T T T T T
(e) 60 min £ sof (0 oomin o ]
; 40+ b
50 g 30 ° ¢ *
- 1 ] B . /.\—f'. T
N RO
oo So 0 g 201 o "°", *
=
Moving average T 4ot Moving average 4
® Annual average = ------- Regression line ® Annual average = ------—- Regression line
1 i 1 1 L 1 i 1 1 1 1 1
1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999
Year Year
50 T T T T T T
40+ (g) 120 min b . Fig.3 Temporal changes of rainfall intensity for each
o o ) rainfall duration for the 20 years (1979 to 1998).
30f 1
® [
20p oo %0 -
[ N J [ ]
b ®
101 Moving average 1

® Annual average = ------- Regression line

1 it L 1 1 1

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999
Year

109



110

R KFRIRE T AR RS, 7 (1) 20028

Table 3 Rank of yearly maximum rainfall intensity at Tsudaka Farm of Okayama University

for the period 1979 to 1998

Rainfall duration (min)
Rank
No. i0 20 30 40 60 90 120
No.1 117.0 108.0 109.0 102.8 75.5 51.7 41.8
No.2 108.0 99.0 74.0 60.0 46.0 35.7 348
No.3 105.0 79.5 66.0 51.8 42.5 35.0 33.8
No.4 99.0 76.5 64.0 50.3 41.5 333 335
No.5 96.0 76.5 62.0 49.5 39.5 32.7 26.8
No.6 93.0 75.0 60.0 49.5 36.5 30.7 26.3
No.7 93.0 75.0 60.0 49.5 36.5 28.0 22.8
No.8 90.0 735 60.0 45.8 345 27.7 228
No.9 90.0 720 56.0 45.8 335 273 22.0
No.10 87.0 70.5 55.0 45.0 335 25.7 21.8
No.11 87.0 67.5 51.0 39.8 33.0 24.7 20.5
No.12 81.0 66.0 51.0 39.0 32.0 243 20.3
No.13 81.0 64.5 49.0 39.0 315 243 20.0
No.14 78.0 57.0 47.0 39.0 315 223 20.0
No.15 720 49.5 42.0 38.3 30.5 22.0 19.3
No.16 66.0 46.5 40.0 38.3 29.0 21.0 16.8
No.17 66.0 450 38.0 36.0 275 20.7 16.8
No.18 51.0 45.0 34.0 323 27.0 20.0 16.8
No.19 42.0 375 340 285 24.0 193 15.8
No.20 39.0 315 28.0 24.8 23.0 18.7 14.0
Table 4 Probable rainfall intensity for each rainfall duration
Probable Rainfall duration (min)
year 10 20 30 40 60 90 120
30 175.1 ) 132.6 | 115.0 90.0 67.6 53.8 54.9
20 161.3 | 123.7 | 106.2 84.2 63.2 49.7 49.3
10 137.3 § 107.9 91.0 73.8 55.6 42.8 40.4
114.0 90.9 75.3 62.5 47.4 35.9 32.2
79.0 63.9 51.8 44.0 34.4 26.1 21.8
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