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Abstract:
A theoretical equation is derived which may be used to predict floods on small Montana watersheds.
The equation derived uses the mean annual peak discharge rate of the stream (which may be estimated
from short streamflow records) together with three theoretically based factors. These three factors were
evaluated for Montana east of the continental divide.

The rainfall intensity ratio, defined as the ratio of the 50-year rainfall intensity of given duration to the
mean annual rainfall intensity, of the same duration, was evaluated using published rainfall data. An
isoplethal map was plotted showing values of the rainfall intensity ratio for Montana east of the
continental divide.

The rainfall-discharge recurrence factor, a factor expressing the relationship between the rainfall
intensity recurrence relation and the recurrence relation of peak annual discharges produced by rainfall,
was evaluated using published rainfall data, as well as water-stage and discharge data for twelve
Montana watersheds.

Special techniques were required to separate rainfall-induced flow from the remaining portions of
streamflow hydrographs so that peak annual discharges from rainfall could be determined. Values of
the rainfall discharge-recurrence factor determined for the twelve watersheds were used to plot an
isoplethal map applicable to Montana east of the continental divide.

The rain-snow-base flow interaction ratio, a factor reflecting the relative dependence or independence
of the frequency curves of rainfall-induced flows and snow-melt-induced flows, was evaluated for the
twelve Montana watersheds. An average value is recommended for use in Montana east of the
continental divide.

Estimates of the 50-year flood obtained by extreme value (Gumbel) and log-normal recurrence
analyses were compared with estimates from the method derived in this study for 46 watersheds. From
this comparison, the derived method is considered to be more reliable than the extreme value and
log-normal methods for discharge records 50 years or shorter in length.

The derived method is applicable for watersheds less than 500 square miles in area for which large
events occur most often during the snow melt season. 
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