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Secular Change of Type of Probability Distribution
Matching Annual Precipitation

Noriaki SOGAWA* and Hisashi HAvYASHI**

A conventional nonstationary hydrological frequency analysis has fixed the type of a
probability distribution, and has changed the parameters of the probability distribution
depending on time. This study focuses the change of the type of the probability distribution.
The data used are the annual precipitation of Nagano, Matsumoto, Iida, Suwa and
Karuizawa which are weather offices in Nagano prefecture. A normal distribution and a 2
parameter logarithmic normal distribution were adopted as object probability distributions.
An AIC is the judgment criterion whether the probability distribution is good or bad. The
results obtained said that a minimum AIC distribution translated the logarithmic normal
distribution into the normal distribution at Nagano, lida and Karuizawa. The fitting of the
both distributions to the histogram of moving partial data was accurate enough for
practically. Therefore, the hydrological variable was estimated for each moving partial
data in non-exceedance return period 5, 10, 20 and 30 years. The time series of this
hydrological variable had an increase trend at Matsumoto and a decrease trend at the other

weather offices.
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Tablel The used data

Weather offices Section of data Number of data |Moving partial data
Nagano 1889~1997 109 k=1~79
Matsumoto 1898~1997 100 k=1~70
lida 1898~1997 100 k=1~70
Suwa 1945~1997 53 k=1~23
Karuizawa 1926~1997 72 k=1~42
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Table 2 The AIC (Nagano) Table3 The AIC (Matsumoto) Table4 The AIC (Ilida)

k ND LND k ND LND k ND LND
1 | 401.006 | 399.729 1] 425.106 | 428.502 1] 435.019 | 435.771
5 | 403.815 | 402.959 5 | 425.207 | 429.550 5 | 434.766 | 434.645
10| 405.156 | 404.655 10| 422.952 | 425.962 10 | 427.158 | 426.790
15| 404.549 | 404.302 15| 425.585 | 428.028 15| 429.047 | 429.019
20 | 402.845 | 402.838 20 | 426.267 | 427.295 20 | 433.773 | 432.624
25| 405.413 | 404.049 25| 426.873 | 428.167 25| 432.256 | 431.188
30| 405.351 | 404.283 30 | 414.057 | 417.498 30 | 433.902 | 434.025
35| 408.280 | 407.659 35| 417.474 | 419.308 35| 439.221 | 439.211
40 | 401.565 | 401.579 40 | 415.093 | 417.485 40 | 438.601 | 438.995
45 | 404.140 | 404.430 45 | 408.520 | 409.251 45| 431.907 | 431.930
50 | 401.153 | 401.587 50 | 400.557 | 400.607 50 | 427.234 | 427.668
55 | 397.157 | 396.934 551 400.098 | 400.281 55 | 422.906 | 421.761
60 | 398.619 | 398.720 60 | 409.183 | 411.711 60 | 434.468 | 436.593
65| 393.700 | 393.656 65| 413.329 | 414.906 65| 437.761 | 438.148
70 | 403.896 | 407.403 70 | 419.870 | 420.309 70 | 440.733 | 441.729
75| 402.945 | 406.425

Table5 The AIC (Suwa) Table 6 The AIC (Karuizawa)
k ND LND k ND LND
1 | 414.324 | 415.407 1 | 432.997 | 431.853
51 412.109 | 412.263 5 1 432.464 | 430.514
10 | 419.656 | 426.384 10 | 432.764 | 430.930
15| 429.416 | 434.069 15| 431.489 | 429.947
20| 431.677 | 437.465 20| 426.859 | 425.217

25 | 425.177 | 423.569
30| 420.416 | 420.272
35| 413.997 | 414.886
40 | 419.141 | 420.767
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Fig. 4 The fitting of a normal distribution to the histogram of moving partial data (Suwa)
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Fig.9 The fitting of a logarithmic normal distribution to the histogram of moving partial data (Suwa)
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Fig. 11 The time series of a hydrological variable (Nagano, normal distribution, return period 30 years)
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Fig. 12 The time series of a hydrological variable (Nagano, logarithmic normal distribution, return
period 30 years)
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Fig. 13 The time series of a hydrological variable (Nagano, minimum AIC distribution, return
period 30 years)
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