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EFFECTS OF LAND USE CONDITIONS ON FLOOD
RUNOFF CHARACTERISTICS

——Golf Course and Pastureland—

By Mutsumi KADOYA, Afsushi YomoTa and Akihiro NAGAI

Synopsis

The characteristics of flood runoff in the Taiko-daira golf course, Kyoto, of 0.051 km?
and the Tsudaka pastureland, Okayama, of 0.23km? are examined in this paper, to get
fundamental data for establishing the methodology for the prediction of runoff changes due
to the development of watersheds. The results obtained are summarized as follows.

(1) The retention capacity of rainwater in the golf course is almost the same as or
larger than those in forest watersheds. This characteristics is regarded as the effect of
spiked golf shoes beyond the influence of surface geology. The characteristics of rainfall
retention in the pastureland, one third of which is occupied by groves yet, is similar to
that in the golf course.

(2) The land use coefficient C in the Kadoya-Fukushima's formula for estimating the
time of flood concentration in the golf course is C=120 which is near to the standard value,
but the one in the pastureland C=140 to be smaller than the standard value.

(3) The maximum values of the peak runoff coefficient are regarded as 0.60~0.65 in
both areas.

(4) The values of the parameter % of the kinematic runoff model in both areas are
almost the same, and they correspond nearly to one fourth of the ones in natural mountain
watersheds.
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Fig. 1 Physiographical map Fig. 2 Watershed model
of the Taiko-daira of the Taiko-daira
golf course. golf course.

Table 1 Flood runoff data in the Taiko-daira golf course

No. Occurrence dislzfl:lzlx('ge rgi%tfaa]ll Retention

(m3¥s~1km~2) (mm) (mm)
1 Aug. 27, 1976 1.8 19.0 13.1
2 Oct. 9, 1976 1.1 24.0 18.3
3 July 5, 1977 2.2 30.0 23.9
4 July 16, 1977 3.1 30.5 23.0
5 Nov. 17, 1977 1.1 60.5 49.9
6 Feb. 23, 1979 2.8 29.5 19.6
7 Mar. 30, 1979 4.5 ! 35.0 25, 2
8 June 27, 1979 9.6 97.0 65.3
9 Nov. 21, 1980 2.7 83.0 53.6
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i Fig. 3 Physiographical map
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FRETICIE, 1979~19834FIC B 2104 £ & OMAEKN 3 LORBOBHESELH O 3, BBORERH
EFMC K BIEHTICI ¢,=3m% Kkm~? Pl EDER 3 ik (Table 2) &4 3,

Table 2 Flood runoff data in the Tsudaka pastureland

Peak Total :
No. Occurrence discharge rainfall Retention
(m3s~lkm~?) (mm) (mm)
1 QOct. 19, 1979 4.4 118 71.8
June 28, 1980 3.9 57 43,0
3 July 29, 1982 3.4 29 21.2
3. MKEBHHE
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Fig. 4 Rainfall retention in the Taiko-
daira golf course.
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Fig. 5 Rainfall retention in the Tsudaka
pastureland.
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Fig. 6 Relation between the effective
rainfall intensity and the con-
centration time.
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zZiT, r: BKEERENOTERR®RE (mm/b), f: ©—7HBARK f: BWKIEREROFEHRA
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BETHE-DERLLIVEROOhE =2 BB f, L2 TATASE, TN7ET, fi=
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KX £,=0.64 &12-TW 3, 7% fi=4~8mm/h TZDHE/ME f£i=2.3mm/h TH-7z,
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& & ORERER k OREEELANB &, e % o (N=0.2nT"3s) ]
VEROBICEDREBY, 17y ikt T E ) ; E
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Fig.8 (CR¥. SREEHEELE 8 LTl = = .
%o - oW °, R
15, T OB T LS OR 1/3 NN YW
2EDTHSID, EBR@kRohicizikoXES oo 9 12 15 18
BINTVBZENTFEREINS, £CT, ki Mar. 30, 1979
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Fig. 8 An example of simulated hydrographs in the Tsudaka pastureland.
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Fig. 9 Relation between the parameter % of the kinematic runoff model and
the mean slope length of the lumped watershed model.
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