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Fig.1. Uncontrolled runoff and controlled runoff.
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Table 1. Number of basins according to the geological

classification

Basin geology Non-snowy Snowy Total
basin basin

Quaternary volcanic rocks 4 3 7
Tertiary volcanic rocks 14 25 39
Granitic rocks 14 8 22
Tertiary strata 0 3 3
Mesozoic formations 18 0 18
Paleozoic formations 10 6 16
Metamorphic rocks 10 3 13
Total 70 48 118
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Fig.2. Location and main geology in the upper reaches of multiple- purpose dam investigated.
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Basin geology

Eggl’zgrnary volcanic | ° © o © o o ° 72.4 (n=7)
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Tertiary strata - o x 20.0 (n=3)
Mesozoic formations |  smme . oo o 15.7 (n=18)
Paleozoic formationsf xxo x x >® © oo o o © 26.4 (n=16)
Metamorphic rocks |  x xeox  x oo x oo L] o 34.3 (n=13)
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Percentage of gentle siope to basin area S zg- ()

Fig.3. Percentage of gentle slope (<20°) to basin area according to
the geological classification,
O Basin of annual runoff under 2000mm.
X Basin of annual runoff adove 2000mm.
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Table 2. Coefficients of correlation between hydrological factors and

percentage of gentle slope (<20°) to basin area

D, D3ss Dos Digs Dz7s Diss Dy Dgs-355 Dos.3s5

-0.48" " -0.39""" -0.34""" -0.24""" -0.11 -0.02 -0.40""° -0.39""" -0.16

S<2B"
Q p RQ/p LI C RU/Q RC/Q RU,/P RC/P

-0.40*"° -0.30° -0.37"" -0.49*"" -0.20 -0.32°*  0.33"" -0.56""" 0.0l

**0.1% level of significance, “~1% level of significance, 5% level of significance.
S.ze- :Percentage of gentle slope (<20°) to basin area, %.

D, :1-day discharge (Annual flood), mm/day.

Dss :35-day discharge, mm/day.

Dgs :95-day discharge (Plentiful-water discharge), mm/day.

Dyss  :185-day discharge (Ordinary-water discharge), mm/day.

D.7s  :275-day discharge (Low-water discharge), mm/day.

Dsss :355-day discharge (Scanty-water discharge), mm/day.

Dy ‘Annual mean water discharge, mm/day.

Des-355-Value subtracted 355-day discharge from 95-day discharge, mm/day.
Dss.3s5:Ratio of 95-day discharge to 355-day discharge.

Q :Annual runoff, mm.

P .Annual precipitation, mm.

Rg.p ‘Annual runoff ratio, %.

U ‘Uncontrolied runoff, mm.

C Controlted runoff, mm.

Ry.¢  :Ratio of uncontrolled runoff to annual runcoff, 3.

Rc.q  ‘Ratio of controlled runoff to annual runoff, %.

Ru.s  :Ratio of uncontrolled runoff to annual precipitation, %.
R:.¢ :Ratio of controlled runoff to annual precipitation, %.
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Fig.4. Relationship between Dgs and S <z0°
Des : 95-day discharge (Plentiful -water discharge), mm/day.
S <zt Percentage of gentle slope (<(20°) to basin area, %.
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Fig.5. Relationship between Dsss and S <zo°

Dsss : 355-day discharge (Scanty-water discharge), mm/day.
S <z: Percentage of gentle slope (<20°) to basin area, %.
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Dos—355 : Value subtracted 355-day discharge from 95-day discharge, mm/day.

S <20

(BKFE—BKHR) Dos—sss & RAARHAFEES <0r DR

: Percentage of gentle slope (<(20°) to basin area,

%.
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Fig.7. Relationship between Dossss and S <z0° .
Dos/ass : Ratio of 95-day discharge to 355-day discharge.
S<2° : Percentage of gentle slope (<20°) to basin area, %.
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Fig.8. Relationship between Rq/pand S <g-°.
Rq/p: Annual runoff ratio, %.
S<20°: Percentage of gentle slope (<(20°) to basin area, %.

Parameter: Basin geology
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Summary

With a view of clarifying the relationships between the flow-regime and the basin-conditions in
mountainous areas, effects of the basin-topography and -geology on the flow-regime were studied,
using the hydrological data obtained at the mountainous basins in Japan. Basing on a geological
viewpoint, the investigated basins were classified into the following seven groups: basins which
have been mainly underlain by Quaternary volcanic rocks, those by Tertiary volcanic rocks, those
by granitic rocks, those by Tertiary strata, those by Mesozoic formations, those by Paleozoic
formations, and those by metamorphic rocks. Percentage of gentle slope (<20° ) to the basin area
was adopted as a factor to represent basin-topography. Factors representing the flow-regime of
mountainous basins were obtained from the duration-curve of the basins. The results are
summarized as follows:

1) Basin-topography is closely related with Basin-geology. Percentage of gentle slope (<20° ) to
the basin area becomes more inferior in the following order, namely: basins which are underlain
by Quaternary volcanic rocks, those by Tertiary volcanic rocks, granitic rocks and metamorphic
rocks, those by Paleozoic formations and Tertiary strata, and those by Mesozoic formations.

2) On the other hand, basin-topography is closely related with precipitation. Basins of heavy rain
have a general tendency to make small gentle slopes.

3) The function of the headwater-recharge increases with the increasing of the percentage of
gentle slope to the basin area.

4) Basins which are underlain by Quaternary volcanic rocks are superior to those by other
geologies concerning the function of the headwater-récharge.



