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An application of fuzzy reasoning method to snowmelt runoff prediction

Shigemi HATTA, Mutsuhiro Fujita, Hiroshi Saca
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Abstract

In general, to make a long lead time snowmelt runoff forecasting and to improve the prediction
accuracy, it is necessary to observe a large number of meteorological factors such as air temperarure,
humidity, net radiation, insolation and wind velocity. However, it is difficult to observe all the hydrolo-
gical and meteorological data in practice. Therefore, in a real forecast situation, simple empirical
methods (e.g. degree hour factor method) have mainly been employed to forecast snowmelt runoff. In
this paper, fuzzy reasoning method based on only air temperature are presented for the snowmelt
runoff prediction. Considering the effects of the snow cover rate, past flood experiences are elimin-
ated from the general fuzzy relation. A daily weather forecast by a meteorological agency is used to
forecast the temperature 1-day ahead. The actual applicability of the model is compared 3-hr and 6-hr
lead time forecast of runoff with observed hydrograph in experimental basins. Forecast results by the
proposed model, using the weather forecast data, are higher degree of accuracy in comparison with the
snowmelt runoff model based on degree-hour factor method.
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