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CONCENTRATION TIME OF FLOOD IN
SMALL OR MEDIUM RIVER BASIN

By Mutsumi Kavova and Akira FUKUSHIMA

Synopsis

This paper deals with a formula for estimating the concentration time in a river basin, the-
oretically and practically, The concentration time is defined as the time required for disturbance
of rainwater to propagate from the top of slope located at the remotest portion of the basin in the
sense of dynamics to the outlet. Based on this definition, the equation for the concentration time
is derived from the kinematic wave theory to emphasize being a function of the average effective
rainfall intensity or peak discharge and of the area of watershed. By applying an approximate
method to estimate the concentration time, the hydrological data in 18 natural river basins of
0.13-740 km? are examined to propose a practical formula for the concentration time. The
formula is also modified to extend its applicability to grazing and urban watersheds.
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Fig. 1. Models of a watershed. Fig. 2. A definition of the concentration time.

R RBEBCREDRVHRETE, KENORAMNERES HMEHS I ENREMNEICLS L TRS
#, ThIFEBRARORECEEA SN THEESSD, HICHAN B BToRReFvERETS
&, (2) ROWKBLERRE £, ZAED ¢ KEASW AT LICIE3H, ThiZBo»KRBER OB L
125,

MAFEEEORBRICOVTRETH S D THIRT 525, LTRICL TS IUKEEKRHIZEDHRRR
B R PRERRIENESL, HEEEOBIMCEOREBZTLEE (2)~(4) RIFBLTY
%,

VI B ESRREENERNIC—MHTH - T, POBENKS—HEOLRESNRS - T EEEEEL
5 5HAEORDOLTOMRTS 228, REMICHUERD S HKFERNZ2EOX S KEETIONENS
L, TRREFCREOBLTEIM LY, LEEUBNEEE LTR, AR - BE0D, AFEYS o Shif
EHH B, AR EHE, HREH—-ORE 0 v 7ICRAETEE26DE L, L ofHE L OEFIERHIZ
EAEXBRNTHBE LTRAKBRESRGEKKL, Fig. 2 LRT X, BRBRNBENM TS
ZEEZBOT, €7 RBRAERL t, OBRERELVRELZRTHA ¢ 27 2HATRBE L, 2
DIHIZE t-ty 18 8 THHTLERL, AHEBENS-> THW|RTEEREEL LTS, F-AREHE
ENENLT 2 EA0BARBRESGZMKL  KIEEEHORANMEEEEREL TS, BEOHHN
BEERBOVEAONEY, WTFREUTHEUHISHO UL TEROMETH S LEZRTIE,
DLVEE - B> OREOFHEHTH 545N B5DT, T T Fig. 2 OEHRZHRATECEIRYT
3o BBZDEHERFYRTRENA T+ 77 72BNETE2BECRITEDTHSM, CCTRED
K — 2 HBBEFETCRERADL S BERVTHTS - T, AHBENBRERYIRABRRBEREICHEUTS
3EDRENEALERCTE3, LOEMEZRETS,

7‘.=7’—*f; ........................ ( 8 )
E347S

re=for e (9)
T, [ BRILEPHRSERE -7 REER

3. EBRILkih AT )1| OD ok Bl BERD

bR UK FER T OFMMHE I Lichi- T, WL 2 OERIMFERFA N QKX ERZEEL TS
7o EDRRO—PI% Fig. 3 IKRT, CORBRBEHBS | A —&—02RL 5 4 7| OHKE R
&, E—IHBBIDBRLTESNIEYRTREOBGRER LIb OTH 5, KSR EENEM

— 3 —



146

FARBKRIERER 195 B (W51, 4)

WEETHSICMAT, BREED
ERNET), AMSKEHNETHOY
EBRETNE DD, F—2E0E
DESDVTNE, LHrLYFIOTF
BoEBYy, MKFERE ¢, &F
FhEETN WBEE 7. ORICHIEDIE- &
D LBISBRGROEET 5T & AR
FEEbic, HRERNS1A—-FT
SERZEND ¢, BEFEFTH
EMIBCHMHL, ¢ BEHEEE
BOBETHETEERBLTY
5,

2T TINS ORICES % FA
LT, 7.=3 R 30mm/hr &%
B3 t, RRAWD, ThEHER
BE A RKMLTS ey td5hE
Fig. 4 3o hic, CORE ¢, &
A ORic Eh 0SB B & oERE
T35 EEWEBCRLTN S,

Fig. 3 RO 4 KESWT, ZEF

2000 P —
| ‘ \ —-0—-~ R Kamo
‘ i 1436 km?
: | ===0--- R. Obgta
£'9%0 i2kr
——8— R. Shenjyo
= 600 = LT kme
"1 —-%-—-— V. lchino
. 400 S| Tl 0.13km?
£ 1 e T~ o T
"~ 200 LB L
ST g T
5 o ST o T~ | ] H\
= ) o RS
o @ ~ ~L
£ 100 o=t —
¢ 80
2 - 2
5 60 i
40}— Q TP
20t~ N f
Io’l |
10 [
| 2 4 6 810 20 40 6080100 200
Effective Rainfall Intensity, re (Mm/pr)
Fig. 3. Relation between the effective rainfall intensity, 7.,

and the concentration time, #,.

The value of 7, is

estimated through the peak discharge.
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