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The impact of paddy field farming on river flow condition was investigated on the alluvial plain in the Eai
River watershed which is one of large rice-production areas in Northeast Japan. The study was composed by
three parts: (1) description of field measurement in a rice paddy plot on the water budget and turbidity discharge,
(2) analysis of water budget in paddy fields and its effect on the river flow rate, and (3) analysis of SS flux from
the paddy field and its effect on the turbidity increase in the river. In the data processing, a special attention was
paid to “farming calendar”, a kind of rice production manual, which is prepared nation-wide by each farmer’s
cooperative depending on the local climate and the kind of rice crop.

The result of water budget analysis was integrated with the rule of water control in the paddy plot to the
hydrological model, which could predict the response of paddy field to weather condition, the precipitation and
evapotranspiration, and the influence of water take and discharge on the river flow rate. Application of the model
to the Eai River well explained the longitudinal variation of river discharge in the irrigation period, and
suggested that the water take could be reduced in most of the irrigation period to conserve the river condition.
The result of turbidity measurement was analyzed with the mathematical quantification theory class-2 and the
weighted residual method to deduce an empirical equation for daily SS flux from unit area of paddy field. The
result clearly showed the dependency of SS flux on the stage of the farming calendar as well as on the daily
precipitation. Application of the empirical equation to the watershed scale successfully reproduced the turbidity
variation during the irrigation period in the downstream reach of the river.
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