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Analysis of Flood Runoff in Reclaimed Field by
Storage Function Model

Masahiko OKUTANI®, Akihiro NAGAI and Atsushi YOMOTA
(Laboratory of Irrigation and Drainage)

Flood runoff models are examined using rainfall and discharge observed in an experimental
basin. The basin is reclaimed field of 4.55 hectares in the hilly area of Hiroshima prefecture,
and consists of 4 blocks of upland field.

The storage function model is applied to flood analysis in this basin. At the same time, to
ascertain its suitability, the kinematic wave model is also applied.

First, optimum parameters of storage function model P, K and T, are identified, together
with those of kinematic wave model p, k and N, for 13 floods by applying optimization tech-
nique. It is shown that P can be set as 0.6, average value of K is 0.45 (with longitudinal
ridge) or 0.66 (without ridge) and T, is negligible. The storage function model with adequate
values of parameters simulates well the observed hydrographs, comparing with the kinematic
wave model.

Because parameters of storage function model K, P and T, are not interred experimentally,
theoretical estimation of those from parameters of kinematic wave model is investigated. And
at the same time, another estimation from the parameter of concentration time formula is also
examined. It is shown that estimated parameters of storage function model are close to the
optimum values obtained.
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Fig. 1. Plan of reclaimed field and watershed model.
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Table 1. OQutline of floods for runoff analysis

No¥ Occurrence Total Effective Peak runoff
’ rainfall {(mm) rainfall (mm) depth {(mm/h)

A Apr.19, 1985 42.0 20.2 18.1

B July 3, 1985 46.0 36.5 7.7

C July 5, 1985 82.0 68.3 31.3

D July 12, 1985 29.5 15.6 44.1

E July 19, 1985 16.0 7.7 26.3

F Apr. 21, 1986 61.0 42.6 15.1

G June 15, 1986 90.5 30.1 15.9

H June 22, 1986 62.0 30.9 7.7

I June 24, 1986 25.5 17 .4 40.1

J June 25, 1986 21.5 15.8 12.8

K June 28, 1986 33.0 18.9 13.8

L July 11, 1986 52.5 40.5 43.6

M July 12, 1986 39.5 31.5 49.3

* Floods A~E:non ridge, Floods F~ M: longitudinal ridge.
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Apr. 19 1985

Fig. 3. An example of simulated hydro-
graphs obtained by different

values of P (flood A).

Table 2. Optimum parameters and errors
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No. Kup: Tzopz st JRE Nopl st sz

(mm/h) (h) (mm/h) (%) (m™'%s) (mm/h} (%)
A 0.75 0.05 0.6 27.5 0.173 ° 0.5 21.9
B 0.75 0.00 0.1 12.6 0.144 0.2 13.1
C 0.52 0.02 0.2 12.1 0.073 0.3 18.0
D 0.89 0.10 1.2 23.0 0.120 2.1 32.3
E 0.37 0.07 1.2 42 .4 0.038 0.1 4.2
F 0.21 0.05 0.2 14.6 0.032 0.3 16.7
G 0.37 0.09 0.1 10.8 0.025 0.1 9.7
H 0.41 0.08 0.1 9.1 0.029 0.1 9.6
I 0.10 0.06 1.6 26.5 0.047 1.4 31.7
J 0.79 0.00 0.1 13.7 0.044 0.2 15.6
K 0.84 0.00 0.2 14.1 0.020 0.3 17.1
L 0.42 0.06 0.5 15.9 0.045 0.8 22.6
M 0.46 0.06 0.7 20.0 0.113 1.6 35.8
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