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Long-term Trends in Stream Regime consequent upon
the Forest Cutting and Terracing

By Hidenori NAKANO and Retsuya YAMAMURA
Laboratory of Soil Conservation Engineering, Fac. Agric., Shinshu Univ.

Summary

According to the past forest hydrologic studies, the functions of forest on streamflow
are to level off streamflow with somewhat decreases in total amount of flow. It is the
purpose of this paper to make clear the relationships between leveling in stream regime
and clear cutting, terrace planting and advancement of forest age using the ratio of
annual maximum daily runoff to annual minimum daily runoff as a index on stream
regime following the coefficient of river regime, with hydrologic data over 40 to 45 years
observed at two experimental watersheds, namely Kamabuchi No. 1 and No. 2
watersheds at Yamagata Experiment Site, the National Forestry and Forest Products
Research Instiute.

Now, on the No. 1 watershed (3.06 ha), about 30 years old mixed forest of coniferous
and broad leaved species had grown continuously over 45 years, with absolutely nothing
done by human works. In the period, the volume of stand increased from about 60 m® per
hectare to about 320 m® per hectare and the structural ratio of deciduous broad leaved
tree had risen higher than that of evergreen coniferous trees.

And, on the No. 2 watershed (2.48 ha), the same mixed forest had been cut clearly 9
years later, after that the regrowth on the cut-over area had been controled by weeding
and burning over 11 years, furtfermore 21 years later the terracing had been cut in order
to prevent snowslide and evergreen coniferous trees were planted on the terracing.

With the changes in surface vegetative cover as aforesaid, the ratio for No. 1
watershed decreased in each value and the amount of scatter of them with year elapsed,
namely advanced the leveling in stream regime. This tendency was caused by decreasing
trend of annual maximum daily runoff and, on the contrary, increasing trend in annual
minimum daily runoff.

And then, it has been definitely shown by separate studies that evapotranspiration
over same period annually decreased and the condition of precipitation bore no relation
to the long-term trend of the ratio.

Next, the ratio for No. 2 watershed also decreased in each value and the amount of
scatter of them by stages coinciding with young-aged forest period,
clear-cutting-weeding-burning period and terrace planting period and namely leveling in
stream regime advanced by stages. This tendency was caused by the increase of annual



164 EMAFBEIEBHES F235  (1986)

minimum daily runoff by stages with the removal of vegetative cover and the decrease
of annual maximum daily runoff after terracing. As aforesaid, it was cleared that the
annual evapotranspiration decreased by stages coinciding with the changes in vegetative
cover and the condition of precipitation had nothing to do with the ratio’s trend.

Tte decrease in the ratio, namely the leveling in streamflow was brought with both
the removal of forest vegetation and the advancement of forest age. Forest cutting has,
however, the possibility for increase of direct runoff at the time of heavy rain and, what
is worse, the amount of decrease in evapotranspiration was not so much.

In consequence, the leveling in streamflow will be made more progress with
advancement of forest age that, at the same time, will probably improve the infiltration
and water holding capacities in forest land.

It has been known that high-aged forest is very important for water conservation as
well as for the national land conservation, forest management and so on, besides, that
forest cutting in little-rain area is significant from the viewpoint on water supply, if the
methods of logging are carefully selected.



