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RUNOFF CHARACTERISTICS IN AN URBAN AREA

By Mutsumi KADOYA and Taro Oxa

Synopsis

In this paper, runoff characteristics in an urban area are discussed on the basis of observed
data in the Tenjin Basin. Outline of the results are as follows:

It seems that there exists a functional relation between peak discherge, Q,, of flood runoff and
its concentration time, ¢,., such as ¢,, v @,7° o r,~%, in which r, means the effective rainfall
intensity and ¢ constant. This suggests to us of usefullness of the kinematic wave method for the
urban runoff analysis, and the value of ¢ must be near to but smaller than 0.4, generally. The
weight of river channel on concentration time is regarded as 10~20% in a mountain river, but the
one is 50~60% in the Tenjin Basin.

Runoff percent for heavy rainstormes is almost 1009 and the peak runoff coefficient 0.7 ~1.0.
in the Tenjin Basin. The value of equivalent roughness, N(m~!/2 sec), defind in the kinematic
wave method for slope surface, seems to be 0.01 in the detail modz], and 0.004~0.006 in the rough
model for the basin.

1. & E

R ORARMAFELMS Z Lid, BHTKERMHBEOLDITD, 2V EBEHILETFRIEO
BA%, WML KRELEREOFHOLDITIEEAZLTHY, FHMHUCIBEKRDODHILETHD. &
Ofdic, TTHEYZABMR L EOEBBMEITEI) JEPFETHEH, —RITHEHRTIBRRRO
REROBREST T LAFIPE L, HEBROBERLZY OWH M) o bivb AT O TR
rBEOE, #F Fig. 1 GRTREIBBEEBRP 2 RAEFERRTH I L dmY, MM ELIH
EIZA->Tco CORERBEZLRETTH 245, FHTHE, LREM 4 £6 7KLY 7THLRZHT
TORFMFOBRUEH £ HE LTk, THBROMKKTRHELIONTOETORKD 2HRIZO N TH
HL, RKFOHBHH TRV,

2. REMHOBE

MR, Fig. L ITRIN2 L5, KMMNBWIC, ERRIEABERL D L#HY 250 m, Kids
WKEBINEAHEEET 2L D, THENSENEMA LN 420m 2 col, #4180m oRETX
HMNTHAT 24 2.65km® OHithibiEETH 2. HFRNOBBROTEHEIIOWIOERARHAERRT TH
3%, WEFD 36 EEIEMA 40 £ RTO E LAz 1/25,000 oK T, BibMttomEE X b Th
XL, BLACTHRBOBRMILECINTRD. X HICEM 4 E8HEMBAEORE, ThLBEFR
WOIE LA B, BLEMLINTVEI Edtbholc. BEME, FRERATKES X QEHIN,
HEINTIVWHROBERI L EDVEL, BEAVBRINHHEREATIVWI S KBRS,

WAL L DB ICBES Lcfm e abhs s i, Fig. 2 TR LA-MAZTRERL ) TEZ
9o MAKkid, £330 50~100m DRFRICRE L LEHROMBIZAD, INEHRFLTTFABIKEA

— 1 —



144 AR EMEFERE 4 5B (. 46. 4)

.,.! I "
é’f c/\\7 b
! | IR o

Knooli st

\

J Fnuchu St

e P

-

N\
 ZFY
7 1%

Fig. 1 Physiographical map of the research basin.

+2o FTABRODIEEALRFKOELOEKE SR 5%, TOXEWE R, EHRTRM7OmBEOR
FHREABHE VgD, $650~1,000mm O FAENPEFRICHBEN TN Do FHRTHEM S0 cm B
DEFHREAEEEE LT, — #450~650 mm O FAEHS Y, FHIWTHRM 50~100cm 0 BHFFR
BABE R > TWVDBo TRODRARTRTREINZHAL TRE. AbHBOTELFFHMEE Table 1 |z
m~ L7

T OBRBRITE E NS TR, KT 62 Sas Rk L 3 GRAL#ER 20 cm/50 cm, B E#ER 12 mm/hr)
2, T kERGRARME OKfL 12.5cm/250 cm, E§f 10mm/br) HBBLCH2. WRiA, 1T
1zFig. 2 0 D Hof@Eo, Z#HEes 0.5mm f&E$ 98, REHER 15 mm/hr) DEGEERTHHO
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Fig. 2 Drainage systems.

Table 1 General characters of the Tenjin and Kamiya River-Basins.

Slope of Basin Total Length of
Basin Area (km?) Channel or Tributaries
NS EwW (km)
Tenjin Basin 2.65 13.7
Upper Basin 1. 300 5. 88
Right » 0.817 1/50 1/50 © 374
Left ” 0. 483 1/45 1/47 2.17
Middle ~ 0.287 1/70 1/230 2.81
Lower »# 1. 064 1/70 1/220 5.03
Kamiya Basin 5.20 1/3 7.0
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BANAHVLERBBRESERINTAEY, %D I5BOD 5 kR © 58412 1d kinematic
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DEL, HEHEREZRLCROZODEFAEHE Lo
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Table 2 Basin and channel dimensions in Model A.

Slope Channel

. Area Reci- Reci- .

Basin A(km?) | Length prg?al Length prg;al Width X Depth (cm) Remarks
L(m) Slope L(m) Slope or Diameter @(mm)
11 1/i

a; 0.042 150 18 280 Tenjin R. (a)
a, 0. 064 160 35 400 49 45%x 45
Ca, 210 18 @650
a, 0.078 | 77x2 20 510 40 @650
3‘1: g izi 1:10 51/7 b 960 | TenjinR. (b) Hill
ag 0. 096 152 145 630 40 70x 45
Ca, 160 50 @1000
a, 0.066 | 56x2| 57 | 590 | TenjinR. (b)
a, 0. 095 116 145 820 50 70x 45
ag 0.214 175 2 1220 100 70x 45 Mountain
ay 0.139 94 57 1470 40 70x 45
Ca, 20 145 @1000
ag 0.238 | 80x2 145 1490 50 @1000 a=1. 300Km?
bR | 0.078 99| 290 .

L | o.66| 206| 208 | " | TeriinR(®)
b, 0.043 83 220 520 2'b=0. 287Km?
Cb, 195 Tenjin R. (c)
CR 0. 087 155 290

L | 0089 159 p 560 % 50x 50
C*i g: (1)2; 1;2 2,2/0 } 845 60 100 x 100
Ce, 160 Tenjin R. (c)
C; 0.124 | 71x2 220 870 100 100 x 100
Ccy 120 Tenjin R. (c)
C, 0.177 | 70x2 220 1260 64 100 x 100
Cc, 135 Tenjin R. (c)
Cs 0.034 68 220 500 64 50x 50
Cs 0.106 | 66x2 220 805 70 100 x 100
Cecq 130 Tenjin R. (c)
C, 0.121 | 73x2 220 830 70 80x 80
Cc, 140 Tenjin R. (c)
C, 0.126 | 72x2 220 880 70 70x 70 Fc=1.064Km?
Cec,q 160 Tenjin R. (c)
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and channel, Model B.
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Fig. 12 Comparisons between calculated and observed values for peak discharge
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