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Summary

By continuous measurements of stream temperature and conductance for snowmelt periods,
the diurnal hydrographs were separated into subsurface and surface components. It turned
out that subsurface flow dominates and that the behaviour of stream temperature and con-
ductance reinforces the variable source area concept by Hewlett and others.

The runoff gives dirunal periodic waves which show the minimum rate before noon and
the peak in the evening. The stream temperature and conductance also give diurnal changes
accompanied by a change in the runoff rate but their behaviour does not simply obey the
amount of runoff. They fall abruptly before noon in the rising limb of a daily hydrograph.
In the first half of the recession limb they increase gradually attaining a nearly constant
value, which is held in the second half of recession until the onset of next day’s runoff:

The constancy of warm temperature and high conductance in the diurnal low flow and
their inverse variation to discharge during the dirunal flood suggest that the runoff is a mixture
of two types of water, one having the warm temperature, 3~4°C, and high conductance, 50 1S
of subsurface water, and the other having the snowmelt temperature of 0°C and conductance
of 20 4S. Assuming that the mass, heat and solute substance are conserved, hydrographs
were separated into subsurface and surface components. The separation was conducted by
stream temperature and by stream conductance separately but the results by the two methods
coincided with each other.

The separated subsurface flow occupied 85~95% of the total amount runoff but it gave
a slow response and the dumy peak revealed 4~6 hours later than the runoff peak.

Return flow on the slope was observed and it gave the proof of real existence of the
separated subsurface flow as follows : the behaviour of the hydrograph resembled the separated
subsurface flow, and the temperature and the conductance of the return flow did not change
irrespective of the daily change in discharge, conserving the warm temperature and the high
conductance of the separated subsurface flow.

The separated surface flow peaked before the subsurface flow in a fully snow-covered
watershed. However, after the snow-[ree area emerged near the stream channel, the surface
flow peak shifted behind the subsurface peak.

A different side of this phenomenon is shown in a shift of a plot of stream conductance
vs. discharge for the diurnal runoff. The conductance in the rising limb shifted under that
in the falling limb in the former half period and it shifted upper in the latter half period.
Because in the latter half the overland flow is obliged to be produced from the snowcover
distant from the stream chnnel, most of the overland flow should infiltrate into the snow-free
surface on the way to the stream and the subsurface flow of high conductance should respond
faster than the surface flow of low conductance in the rising limb.

Appearance of a snow-free area adjacent to stream channels should cause both runoff
features in the inversion of the lag of peak flow and in the inversion of the shift of con-
ductance.

The stream temperature rose gradually with the enlargement of a snow-free area near
the stream channel. It also suggests an increase of the subsurface component.

The limited depression in the stream tempereature in the peak discharge in a fully snow-

covered watershed indicates the limited and the maximum expansion of the surface runoff area
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in the peak discharge.
It was found that hudrological conditions in the area adjacent to stteam channels influenced
the runoff process greatly. These findings give important information for discussing and re-

inforcing the variable source area concept presented by Hewlett and others.



