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Characteristics of stream runoff in a deciduous forested catchment, in central Hokkaido, northern Japan.
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Abstract

In order to clarify the characteristics of stream runoff (storm runoff snowmelt runoff and baseflow
runoff) ,field observations were conducted in a deciduous forested catchment 9.2ha in area of the
Koushunai experimental forest in central Hokkaido from 1993 to 1997.Annual precipitation ranged from
1067 to 1255mm. Annual stream runoff was1299mm in 1996. Flood events frequently occurred with sharp
peak discharge during the snowmelt season March May and the storm season June November ineach
year. Monthly delivery ratio to annual runoff during the snowmelt season was amounted to 71 in 1996.
Discharge at the peak flow increased with larger cumulative rainfall prior to the peak. The duration of rising
limb was determined by the duration and amount of rainfall prior to the peak. Larger peak discharge and
shorter duration during rising limb occurred under the wet conditions. Hydrograph separation by stream
temperatures revealed that subsurface component was dominant in the snowmelt runoff. Baseflow had clear
diurnal fluctuations in summer seasons, and was unclear in winter seasons. Recession coefficient in summer
seasons was higher than that in winter seasons. Much of precipitation was infiltrated into forest soils and
was transformed to subsurface flow, which has effect on preventing of floods. Much of evapotranspiration
had influence on volume and diurnal fluctuations of baseflow. Evapotranspiration was more significant in
summer season than in winter.
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Fig.2. Stream hydrograph measured from 1994 to 1997.Arrowsindicate annual daily maximum discharge.
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Table 1. Ratio of monthly stream runoff to annual runoff, and ratio of monthly precipitation to annual precipitation in 1996.

Ratio of monthly stream runoff to Ratio of monthly precipitation to
Month L
annual runoff(%) annual precipitation(%)
Jan.,1996 4.3 10.6
Fed. 3.6 5.3
Mar. 6.9 6.3
Apr. 45.2 3.2
May. 18.8 8.3
Jun. 1.2 4.9
Jul. 4.4 12.3
Aug. 3.6 134
Sep. 24 12.6
Oct. 2.5 9.7
Nov. 55 6.2
Dec. 1.6 7.2
165mm 4 39mm
587mm 15.9 11 12 6
10 20 38
24 1505 100
1996 1
10 38.3
10.4 4 45.2 18.8
64.0 3 6.9 70.9
35 17.8

1996
654 203 159 091 0.32 0.23mm
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Table2. Annual maximum 95-day,185-day,275-day,355-day

100 - ) and annual minimum runoff in 1996.
Daily runoff(mm/day)
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Fig.4 Duration curve observed in 1996
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Fig. 11  Stream discharge and stream temperature during snowmelts in each year.
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Table3. Daliy runoff recession coefficient and coefficient of determination in
winter and summer season.

Period Daily rl,!n_off recession Coeffic_ient_of
coefficient(/day) determination

Winter

Feb.2 Feb.9,1995 0.011 0.970***

Feb.2 Feb.,9,1996 0.010 0.936***

Summer

Jun.,6  Jun.,14,1995 0.098 0.999***

Jun.,6 Jun.,14,1996 0.067 0.998***

#xx n<0,001,**p<0.01,*p<0.05
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