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URBANIZATION EFFECTS ON FLOOD RUNOFF AND INUNDATION
CHARACTERISTICS IN OGURA BASIN (2)

——Present and Future—

By  Mutsumi KADOYA, Yoshio HAYASE and Masayuki NISIMURA

Synopsis

This paper discusses the effects of urbanization on flood in the Ogura basin situated in south
of Kyoto City. The Ogura basin, the catchment area of which is 52 km?, is rapidly being urban-
ized mainly in hill and high ground zone. The urban area of the basin was under 8% in 1965.
But the urban area has been extended to 35% in these ten years and anticipated to exceed 50% in
the near future,

First, the flood runoff characteristics in the present have been examined by applying the
kinematic surface runoff model for a non-inundation sub-basin and the dynamic tank model pro-
posed by the authors for a back water reach of channel flow and an inundation zone, and decided
the principle of the watershed modeling and the parameters of the mathematical models.

After then, the flood runoff analyses have been performed to find the effects of the future
urbanization on flood assuming the past heavy rainfall conditions in August, 1959, and July, 1972,
whose return periods are regarded as 30 years in maximum one-day depth and 10 years in three-
day depth and as 10 years in maximum one-day depth and 30 years in three-day depth, respectively.

The urbanization effects have been evaluated by the form of changes in the runoff volume, the
peak discharge or water level at a point and the operation time of drainage pumps. As the results,
the necessity of the precautionary measure for flood disaster has been pointed out.
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Fig. 1. Physiographical map of the Ogura basin.
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Fig. 2. Urban areas forecasted in the Ogura basin.
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(1) FEiLEE
il FEEH, WHBRCHMBKELE, BE Table 1. Nominal capacities of drainage
HBERE S % LS 5 HEROFEK MBI kinematic pump in the Ogura basin (1980).
wave ¥ BRI L, ZOHRERBOLERROWKEH - o]
TP TH B EN T F L ORRAMIcFpc . Drinage | Nameof |, o gy
N o . Basin Station
L3, AHNBRINTEERE LTRAZLT5 (m3/s)
L, BRRRBRRL % B, Kumiyama 1 322
o 34
BE: h=kg? 1 Joudan o 2 3.34
oh +¥ai—r, ............... @ gura 3 334
o ox 4 3.34
A& A=KQP T 9 2.51
od . Q _ ] .............. @ Chudan Ogura 10 251
at s 1 5 4.70
2T hi KR (m), ¢ BELIEWE (m%/sec), 7o f75 :;g
HHBTBE (m/sec), A: FEOH/KNE (m?, Q: Gedan Ogura 8 470
#k (m’/sec), t: By (sec), x: FEilk (m), &/ &, p 11 3.05
WRAIEREM T, Manning AliICH#S L Thid k= 12 4.35
(NWT)?, p=086, I HEWE, N: SHIERE (sec/ Bl 4%

m''?), K, P: FEHEH.
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Table 2. Watershed model of the Nagi basin,

Stream
Water- | Order | Total | Optimum | Relative
shed |of Unit|Number |Equivalent| Error

Model | Sub- |of Block | Roughness| (%) Forest
basin Bare Land
1 1 38 0.007 15.6 V) uUrban Arec
2 2 7 0.007 17.2 o  Water Gauge
3 2 5 0.01 20.6
4 3 2 0.007 20.9

Fig. 7. Physiographical map of the Nagi basin.
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Fig. 9. Lumping effects of watershed model. Fig. 10. Effects of the time unit of rainfall,
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MABELVHEREL, 5BMBMEABLI, COEERMAT, KENIONWTOBBRAEERYBZICLT,
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Table 3. The land classification in the Ogura basin.

T Zone ! Joudan Chudan Gedan
T " Area (km?) | Area (km?) Area (km?)
Classification \\\‘__,, 1978 | Future ' 1978 | Future 1978 Future

Urban Area, Total [ 1085 . 15.64 2.30 3.95 3.95 6.84

Pavement 70%\ I /0.44) 14.88 3.95 0.66 6.25

v 60% ' (3.6 0.48 0.10 0.10

n o 50%| L olis9] || 020 2.08 2.26 0.17

v 40% ! [ 1417 ¢ 0.22 0.93 0.32

o 30%) 10.79 ) \ 0.08 \ ,

Paddy Field 404 | 357 2.74 2.26 11.42 10.38

Farm 281 ' 1.56 0.55 0.09 1.63 .21

Miscellaneous Land 414 1.17 0.72 0.01 1.70 0.21

(Bare Land, Bamboo)

Forest " 551 ' 548

Total 2735 | 2742 ' 631 | 631 | 1870 | 18.64
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%, MideF i3 Fig 15, IBEEHE XTS5 pDEF il Fig. 16 LD D EBTH 5. MRS THE
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Fig. 14. Schematic diagram of inundated

watershed of the Chudan zone.
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Fig. 24. Model of the Gedan zone in future.

Table 4. The pump operation criteria in
the Ogura basin.
Water Level (O.P., m) Numfber
o
Zone |———— —— .
. . Working
Working [Stoppmg} Pump
Joudan |11.40~ | ~1020 | 1
11.30~11.40" ~10.80 1
Chudan |11 40 ~1080 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
1030~ | ~10.00 7
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B k85T 282.7 mm, K 4 T 337 mm, HHFKRLET 3340mm T H 3, EWPKBETRERNET
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Fig. 25. Comparison of discharge hydrographs at
the outlet of the Joudan zone for the
present and futurc urban states. The
hydrographs are calculated under the
assumption of non-inundation for rainfall
in July, 1972.
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Fig. 26. Comparison of discharge hydrographs at
the outlet of the Joudan zone for the
present and future urban states. The
hydrographs are calculated under the

assumption of non-inundation for rainfall
in August, 1959.
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Fig. 27. Comparison of stage hydrographs at
several points for the present and future
urban states and rainfall in July, 1972.
The calculations for both states have
been carried out under the present pump

activity.
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