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Synopsis. ‘ _

This piece iz the result of a special investigation on the discharge of rivers
in Kyish@i upon the results of meteorological and hydrometrical observation,
which the Department of Communicatin made on all rivers in Japan from 1918
to 1923 in which the author was the engineer in chief in Kyushu.

In . the investigation of runoff relations, the coefficient of runoff sums to
be the chief object of investigation. It sesms fo the author that, though the
investigation of coefficient of runoff is very important, it is rather difficult to
make the nature of river discharge clear. only by such investigation. The author
tried to make the  underground storage  (in wide sense)—the total amount of
water contained in the drainage basin—the chief object of investigation, and at
the same time to consider the flow of underground water, and the factor which
have a remarkable effect on it—the underground temyperature. Such are the
chief point of the present investigation. The synopsis of each chapter are as
follows.

- Chap. I. Method of observation.—In this chapter, the method of observa-
tion of rainfall, evaporation and of stream gauging are described in order to
make the degree of accuracy clear. .

Chap. IL. OCharacter of rivers & their drainage basin—the chief point is
that there is a remarkable difference in the charactor of rivers and its dranage
hasin in rivers in Kyfishfi Mountain Range & in those in voleanic tracts surround-
ing Mt. Aso and Mt. Kivishima. )

Chap. III. Meteorological conditions. S

. Chap. IV... Outline of river discharge in Kylgyli—The specific runoff of
rivers. are tabulated and the distribution of them are investigated, the chief
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points are:— . -

1) The d1str1but10n of £ 01dma1y water” (AR E ~Such a dischayge ag 185
days a year the discharge is more than this) is qu1te parallel to that of annual
precipitation. ’ ’

2) The distribution of “lowm low water ” (#B/kE—Such a dxscharge as 355
days_a year, the discharge is more than this) varies as’ the topographical. and
geological conditions of the drainage basin—it is ample in voleanic traets and
rather poor in the Kyfishfi Mountain Range, and quite independ:nt of the an-
nual precipitation.

Chap. V. Runci 1'elati0ns——Montth and annual precipitation  and ruonoff
are caleulated and compared without taking the Iag into account. The chief
points are: —

I) In most ganging stations the aanual runoff is 500-1,000 mm. less than
the annuval precipitation, and there is no difference in character in rivers in
Kytshit Mountain Range & those in voleanic tracts: - h

2) The monthly coefficient of runoff in the rivers in volcanic tracts are
almost over 100 % in winter month wlnle in rivers in Kyfisht Mountain Range
such are not the case. ’

Chap. VI. (in next no.) Underground storage—The mature of underground
storage and its relation to the precipitation, evaporation, transpiration, percola-
tion & runoff are fully discussed. The effect of runoff upon the underground
storage is rather small compared with that of evaporation & transpiration when
the discharge of river is small. '

Chap, VII. Variation of underground storage.—The monthly variation of
underground storage is caleulated by means of the observed monthly precipitation,
evaporation and runoff. The flow of ground water and the underground tem-
perature which hag a remarkable effect upon the flow of ground water is also
examined. The main joints are:—

1) The variation of underground storage is on the whole simillar in meost of
rivers in Kytshfi. From Jannuary to March the runoff,is small compared with
- the underground storage owing to the low temperature of the ground; there is
no marked variation in the underground storage. From Apil to the beginning
of -June, as the temperature of the ground near the surface become higher,
the runoff gradually became large compared with the underground storage; the
underground storage decreases at last attaining is minimum. From beginning of
June the underground storage is v'ery much increased owiﬁg to the abundant
rainfall (Bai-u) in June and attains its maximum at the beginning lof July. In
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the summer the variation of underground storage is Iarge, but the runoff is-

rather small compared with the underground storage because the underground.

temperature at about 5 m. from the ground surface attaing its minimum,

In September the runoff is large compared with the undergroimd storage

g the temperature of the ground is generally high, From Oectober to December
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. w
as the temperature of ground surface became lower and lower, the runoff become

less compared with the undergrand storage, but owing to the small mount of
precipitation, the underground storage also decreases.

Chap. VIII. The ranoff and the underground storage in days without rain.
5 small gauging stations are taken, in the drainage basin of which the obser-
vation of daily evaporation as well as the rainiall was done, For these stations
the variation of underground storage and runoff, in all cascs during the obser-
vation where these ig no rain for more than comsecutive 3 days, are calculated
from the observed evaporation and runoff and the relation between them are
investigated. Then some lorger gaugiﬁg stations are take and investigations as
above are also made. The result are:—

1) Let
Q=digcharge of rivers.
7o ag - d (dischage)

s {underground storage)

change of discharge during days without Tain
ditte of underground storage

" then from the law of flow of ground water it ean be theorltlcally cdeduced that

) Q=aZ?+b. .
For rivers in Kysha Mountain Range, siroilax relations as expressed by the above
formula Tealy exist in two different forms for summer and winter, and the
equation can be deduced from the observed data (summer means when the ground
temperature decreases a8 the depth, and winter means when the contrally is the
cased; while for rivers in veleanic tracts, such does not hold.

2) After the equation of € and Z are found, by mathematical deduction,
the equation of

@ and s (undelground storage)
and that of € and ¢ (time) ‘
can he found, the atter gives the theoritical curve of hydrowraph when there is
no rain and can be used to forecast the future discharge.
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33 ' 47
1.1 130 3.2 678 5.3 1,519
20 84 48
9 150 3 712 .4 1,567
21 84 ' 18
3 171 4. 746 5 1,615
21 85 L 49
4 192 5 781 6 1,664
_ 29 85 49
5 214 6 818 7 1,713
29 36 50
6 236 7 852 8 1,763
922 36 50
7 258 . 8 888 9 1,818
28 87 ; 50
8 281 9 925 6.0 1,863
9 304 . 40 o2 1 1,913 50
2.0 398 24 .1 1 00; 38 2 1’968 5
.1 353 2 2 1’039 39 ’
25 ? 39
2 378 3 1,078
26 40
3 404 4 1,118
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4 431 5 1,159
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1 645 2 1,472
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