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Abstract

The sequences of the daily river discharge during August, September and October
at Naka-Aibetsu and Inou, both are loccated in the upper reaches of the Ishikari River
basin, were analyzed from a stochastic point of view by data recorded from 1952 to 1964.
Such analyses concernug numerous statistical characteristics enable us the construction
of a numerical simulation model for calculating the daily river discharge at a down
stream station based on the assumption that upstream station discharge is known.

In the first model the Inou discharge was calculated utilizing the regression line
between Inou and Naka-Aibetsu, but the computed hydrograph was not so similar to
the observed one.

In the second model the daily run-off was divided into two types, i.e., rainy day and
fine day. When on a certain day the discharge is larger than that of the previous day,
such a day is referred to as ‘a rainy day’, and the opposite is referred to as ‘a fine day.’
If Fy indicates a fine day at Naka-Aibetsu and R; is a rainy day at Inou and so on, the
probability of the next four pair ie., a) Ry-R;, b) Ry—F;, ¢) Fy~R; and d) Fy—F; were
estimated from the actual data, and in addition the persistency of both rainy days and
the fine days for each station were also considered. If the event has a persistency the
probability of the same pair to persist should be increased.

Following the indication of R or F for the station the discharge was calculated by
means of one of these four patterns which indicated statistical relation between the
stations

In case of a) and c¢) the decay ratio Q,/Q.-1, and in b) and d) the increment in discharge
{Q~Q; 1) was dertermined statistically using the fitted probability density function. After
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the river run-off sequence was generated using the above simulation model, the difference
between the calculated values and the observed values tested.

method would be useful for planning and for statistical appraisal of water resource

problems.
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