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URBANIZATION EFFECTS ON FLOOD RUNOFF AND
INUNDATION CHARACTERISTICS IN OGURA BASIN

By Mutsumi Kavova and Yoshio HavAse

Synopsis

This paper discusses the effects of urbanization of upstream districts on flood runoff and inunda-
tion characteristics of down stream low-lying area in the Ogura basin situated in south of Kyoto
City. The basin was a quiet suburb agricultural district and the residental districts were only
few percent in area before about 1965. In the basin, however, the urbanization is rapidly going
on mainly in hill and high ground zones and urban lots are extended to thirty five percent in
area for these ten years.

The flood runoff analyses are performed for heavy rain storms in July, 1972, and August,
1959, under both land states in 1972 and 1959, by applying the kinematic surface runoff model
for a non-inundation zone and the dynamic tank model developed by the authors for the back
water region of a channel and the inundation zone.

The urbanization effects are evaluated quantitatively by the form of changes in the runoff
volume, the peak discharge or water level at a point and the operation time of a pump. It is
also mentioned of the flood control effect of paddy ficld extant along the River Furu which is
the drainage channel of hill and high ground zones.
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Fig. 2 Progress of urbanization in the Ogura basin.
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Table 1. Installed and renewed pump capacities of the Ogura pump station.

Pump capacity (m®fs)
No. Drainage basin
1939 1943 1954 1971 1978
1 3.3¢
2 3.34
3 Joudan 3.34
4 3.34
9 2.51
10 Chudan 251
5 3.34 4.70
6 3.3¢4 4.70
7 3.34 4.70
8 Gedan 3.34 4.70
i1 3.05
12 3.34 4.35
13 3.34 4.35
Total 31.47 38.42 41.47 47.57 48.93
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Table 2. The land classification in the Ogura basin.

Area (km?)
Zone Classification Ratio
1959 | 1972
pavement 60%, 0.39 2.86
Urban area ” 409, 0.85¢ 1.24 3.68} 7.48 6.0
, 20% 0.0 0.95
Paddy field 8.37 6.70 0.8
Joudan | Dry field 1.08 1.08 1.0
Miscellaneous land
(Bare land, Bamboo) 8.18 644 0.8
Forest 8.48 5.65 0.7
Total 27.35
Urban area 044 | 1.77 40
Chudan | Paddy field 6.29 4.96 0.8
Total 6.73
Urban area 0.30 2.88 9.6
Bare land 0.0 0.19
Gedan Paddy field 18.05 15.28 0.8
Total 18.35

(Table2), HHFIRRRGZNAHREZE LT, Hik7 o v 7 2K 5 & Fg 10 %505, AKX
KEOTESTHE NI ERS, FRERBEFVERVILERTH-T, 2070y 7 HRZERM{ &,
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Fig. 8 Model of the non-inundated watershed of the Joudan zone in 1972.
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Fig. 14 Observed stage hydrographs at Ogura Pump Station in July, 1972.
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Fig. 20 Observed stage hydrographs at Ogura Pump Station
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Table 3. The pump operation criteria of the Ogura pump station.
Water level (O.P.,m) Number of
Zone :
k
Working I Stopping working pump

d 11.80~12.00 ~11.40 1
Joudan 12.00~ ~11.40 4
Chud 11.30~11.80 ~13.80 1
rdan 11.80~ ~10.80 2
9.50~-9.70 ~ 9.30 1
9.70~9.90 ~ 9.50 2
Gedan 9.90~10.00 ~ 9.70 3
10.00~10.30 ~ 9.90 4
10.30~ }‘ ~10.00 6
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Fig. 26 Comparison of stage hydrographs at several points for the
present and past urban states and rainfall in August, 1959. In
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