265

EAGHBROLEHR ZIT DT
GBI - B B

A STUDY ON THE TRANSFORMATION SYSTEM
DURING FLOOD RUNOFF

bv Dr. Eng. Tojiro ISHIHARA and Takuma TAKASAO
Synopsis

The runoff phenomena are essentially the stochastic process. In order to understand them,
it is necessary to find out a macroscopic law on hydrologic transformation from rainfall to
discharge and to study the statistical characteristics contained in the law. This paper descr-
ibes, as the first step of the study, the quasi-deterministic analysis of the transformation
system and the macroscopic law in the system. k

Physically speaking, the transformation system in the runoff phenomena contains several
different sequences such as the averaging of rainfall over time and space, the infiltration of
rain-water to the deep soil stratum, the rain-water flow near basin surface, and so on. In
order to construct a universally valid theory of runoff, we assume the space invariant of
rainfall. Furthermore, we focus our attention on the behaviour of rain-water flow near the
basin surface, because it is of most importance in flood runof. In these respects, the various
hydraulic mechanisms of rain-water flow and their relationships are described. As a result,’
the fundamental runoff patterns as unification of the interior mechanism are derived and

these characteristics are discussed from a universal point of view.
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Fig. 6. Schematic representation showing propagation states of rainfall disturbance on

mountain slope and channel, for NTI system.
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Fig. 7. Relation between the pro- Fig. 8. Relation between the
pagation time of peak flow maximum discharge of dire-
and mean intensity of evui- ct runoff and the mean
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Table 3. Characteristics of selected basins and runoffs (After Morgan and Johnson).
basin ‘ A, in . . . ! Qep, in cubic
No. Name sagare TR | [ | et per

1. Hickory Creek 10. 1 4.9 1 2.0 1040
2. Canteen Creek 22.5 10.1 1 3.0 2530
3. Big Creek 32.2 15.6 2 10.0 1570
4, Indian Creek 37.0 18.8 2 12.0 1700
5. Bay Creek 39.6 11.7 1 5.0 4010
6. Money Creek 45.0 23.8 2 16.0 1280
7. Farm Creek 60.9 17.3 1 3.0 9350
8. Mill Creek 62.5 19.9 1 8.0 4920
9. W. Br. Salt Fork 71.4 16.8 2 12.0 2140
10. Hadley Creek 72.7 16.8 1 4.0 9430
11. W. Bureau Creek 83.3 19.6 2 4.0 5730
12. E. Bureau Creek 101.0 23.3 2 4.0 5740
Table 3 W R L HiEH L Bl »HD 17
FOX5hziAvz i, @ S R1LO+0 e /
MNE V. @ BRBREFO LR BT 5 X B
Sl AR DD, @ —Mic yD Ofid 100~ K
150 mm 2B T 5405, Table 3 kR L7zl .
KDtz —2ix NTe ThoT, »owTFhid .
, -~ No.1,2,,12 represent
JtalL TH 2, £ 01 basin number as shown |
PEDREND, IRXETEHRTSZ L e in Tabl. 4 .
Lo, to—ts ROFD I S EFELIND, W
tp—ta=KLP(QepA-1)1-? (34) 7
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TIUE, BHBO KL D2 hid E% - Tik :’ o
ebit\ W LiIkig %, 3 10,
Fig. 9 13, Table 3 OEXAT th—ta & 2 T %E
(QepA™) OBFE 7 8 5 b LIzb D Th D1, | o,
Hi B EaRoRE & (3 R0 %YM % X IRLT Tz s a5 678 s Z R
Whe k5, Aoy P4 107%%  (m,hr)
4 & = Fig. 9. Relation between the maximum

discharge of direct runoff and its
occurrence time, for twelve river

basins in Illinois.
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