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RAINFALL INFILTRATION AND RUNOFF CHARACTERISTICS
IN AN URBAN AREA

By Turo OKA, Mutsumi KADOYA and Yoshitomo NOGUCHI

Synopsis

The infiltration tests have been carried out at three field plots in an urban area by the
equipment of artificial rainfall type developed by the authors for trial. The infiltration curves
obtained by these field tests have been simulated numerically on the basis of the Richards equation
by the method of trial and error for finding the hydraulic properties corresponding to the type of
surface soil in a field plot.

Considering the result of this infiltration study, the runoff characteristics have been examined
in the Kita-Ogurayama residential basin. The results obtained are as follows: The base flow is
only composed of domestic sewage, and groundwater runoff from pervious area is negligible. Run-
off from an impervious lot is almost 100 percent. Runoff from a pervious plot occurs only for
rainfall over 20 mm in depth, and depends upon the moisture condition of surface soil. The
effective rainfall intensity for runoff from the pervious plot is able to estimate by solving the
Richards equation.

These results have been applied to the analysis of runoff from the Kita-Ogurayama residential
basin. Runoff hydrographs simulated by the kinematic runoff model show good agreements with
obscrved ones.
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Table 1. Ground conditions of infiltration test plots.
Soil
Plot 1 I...gndt‘ Land cover Slope
classilication Density | Porosity Type
Iseda Kitchen garden Weed 0.156 2.48 0.486 | Clay loam
Nanryo Playing field Lawn 0.297 2.53 ~— . Sandy clay loam
Ujinogami House-lot Bare 0.033 2.65 Clay with gravel
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Table 2. Sub-basin and channel dimensions of the Kita-Ogurayama basin.

Sub- Impervious | Pervious Slope of sub-basin |
basin Area, 4 area, Ar | area, Ap A;]A AplA ) Slope of
No. (ha) (ha) (ha) Right Left channel
1 | 153 0.36 1.17 0.23 0.77 0.038 0.046 0.038
2 ‘ 3.54 2.41 1.13 0.68 0.32 — 0.038 0.045
3 053 0.37 0.16 0.70 0.30 — 0.051 0.034
4 1.19 0.64 0.55 0.54 0.46 — 0.078 0.047
5 1.45 070 | 075 0.48 0.52 — 0.025 0.028
6 1.08 0.66 042 0.61 0.39 e 0.054 0.060
7 0.77 0.40 0.37 0.52 0.48 — 0.015 0.060
8 112 0.64 0.48 0.57 0.43 0.083 0.044 0.036
9 1.64 025 ¢ 139 0.15 0.85 0.050 —_ 0.096
10 - 055 041 ' 014 0.75 0.25 — 0.031 0.096
1| 145 0.69 0.76 0.48 0.52 ' 0.060 0.061
12 220 070, 150 0.32 0.68 0.059 0.121 0.030
13 — — — — — — 0.030 0.030
14 — : — ‘ — — — — 0.030 0.030
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Table 3. Summary of observed and calculated runoff depth.

Runoff Runoff depth from ‘ Mean infiltration
. Runoff | depth from . .
Rainfall . . pervious area rate obtained
Date volume | impervious P-index method
area Observed | Calculated i
- (mm) (m®) | (mm) (mm) (mm) (mm/hr)

April 23~24, 1976 58.0 5980 58.0 13.7 7.9 2.5
June 9, 1976 64.0 6252 64.0 11.2 13.0 4.5
June 10, 1976 35.5 4028 35.5 12.6 16.0 3.0
June 24, 1976 i 5.5 461 5.5 e — —
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BLRDESTH B,
(i) HEHROBBHMHZ, ARG, TRIVFBAZERBRTER L TR BRGEMT
BLENTED, ARERARKBTRLNS LS BHABBE~ORKOBRAY RERLS 5,
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(ii) FEREEHSRBITLALLHBREMHT I, BERTEBN « DRI REHED 2\ TR
HiIZERLEZN,

(i) WIETHROFKKHAERY, BEROMKREABRRURERIERERS L ARBREBRD
EHETBBRKATTEXACEBTEEITH S, TRThFhiITE, FRMEERER, kinematic
runoff model DEAHERTH 50

(iv) —F, FRMBEROEMRXN LM T 284, HFRIKHCIREeRATHE Licts, #Fax b
DETHBHBH 5. Chito2n TR, YEEAZTHOLZVWEEOREBRO R « = F M LBLETH
3, TLARARERBRICE T 2HERBOBMBHEEORRIHMETNS,

A&, HASEE, XHERPMRABERRERATEQ KLIFERRO—BTH 5. rBEK
D P IC I FERE KPR KB EER « >~ 2 — D FACOM M-140, {b#BIEHFO FACOM
M-160-AD KU kB B+ >~ 2 —D FACOM M-200 % fH L2

2 ¥ X #®
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