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Abstract

This study shows characteristics of daily runoff of rivers in the voleanic ash
regions. It hag been said that low flow is stable and rish in rivers in such
regions.

Six rivers in Kyushu district were sclected as objects of this study. Three
of them are in the volcanic ash regions and their basins are covered with the
voleanic ash, completely or partially. The others are in the regions other than
voleanic ash.

Using observed data for long years, the analysis of the characteristics of
daily runoff were carried out by statistic methods on these rivers. The frequency
distributions and the accumulated curves on the depths of daily runoff were also
obtained. In order to compare the frequeney distributions and the accumulated
curves of the rivers under similar hydrologic condition, the artificial daily rain-
fall series for one year were attempted in all the river basins by the tank model
method. In addition to these analyses, the degree of infiltration was estimated
using the top tank of the tank model of each river.

As a result of these analyses, the rivers where almost 100% of the whole
basin is covered with voleanic ash show stahle functions of moisture holding,
being not affected by rainfall amount. On the contrary, no stable functions of
moisture holding are expected at all for the rivers where the volecanic ash area
is less than about 40% of the whole basin. In addition to these results, the
rivers whose basin is covered with the weathered granitic rocks show low flows
as stable as the rivers where about 60% of the whole basin is covered with
volcanic ash.
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Table 1 Names of rivers, river systems, gauging stations, rainfall stations and
drainage areas, surface geology of the objective rivers.
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Table 2 Daily evapotranspiration in each month. unit: mm/day
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Fig. 4 Daily hydrographs of Otori River and Hiroto River. (solid lines show the
observed values and dotted lines are the calculated values.)
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Table 3 Annual rainfall of each river basin from 1958 to 1964. (numbers above
are areal rainfall and those in parentheses are point rainfall) unit: mm
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Table 4 Degree of infiltration by use of the arcal rainfall of ecach river basin
through the top tank of the tank models.

TENIES

D A E i T T
B % E oA AE # I St NEEJ | =it | TN
i 1y & (mm) 2,735 2,670 2,600 2,720 2,746 2,964
% 2 % & () (mm) 2,109 1,871 1,580 1,817 1,781 1,902
oM o Em (R (mm) 140 307 524 443 518 629
2 & E (S=IIU4+R) 0.94 0.86 0.75 0.80 0.77 0.76

= 5 FHmEECXLEEE
Table 5 Degree of infiltration through the top tank of the tank models assuming
that the areal rainfall of Hiroto and Otori River basins become those of each
river barin.
(o 1. KB QO ftk % OHRE & LicB a4, FfE 2,735 mm)

R KU R M A 3 I S 1L W 8 |
e FE # LA NI | —> 8N | IR
% B #E ® (D) (mm) 2,109 1,903 1,793 1,813 1,799 1,768
# oM H & (R (mm) 140 357 476 456 477 501
B & & (S=IU+R) 0.94 0.84 0.79 0.80 0.79 0.78

(Zo 2. RN e fHEE L Lo s, FlE 2,964 mm)
Wl I . 5
- KEIN I et | MEN | — 3801 | RN
7 HEE %

% B % & (I (mm) 2,334 2,083 1,952 1,962 1,981 1,902
% woW owm (B (mm) 174 462 603 568 bT9 629
7 & & (S=IIU+R) 0.93 0.82 0.76 0.78 0.77 0.75
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Table 6 Half life periods by use of the top tank of the tank models of each river.

unit: day
e gt sk I JE kil R e A el I
\\\\\\\_k%m @ N | s | o e | vl | s
P 1.7 1.4 1.3 1.8 13 0.78
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