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CHANNELING SYSTEM AND ITS EFFECT ON RUNOFF CONCENTRATION

OF DISTRIBUTED RAINFALL-RUNOFF MODEL
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Abstract

In the runoff analysis, not much attention has been paid to the process of flowing
down the channeling system embedded in a basin. The existence of the channeling
system in any basin all the way up to the basin divide indicates, however, this
process to be an important part in the runoff analysis. The objective of this paper
is to show how this process governs the concentration process of the basin runoff. A
distributed rainfall-runoff model is used for this purpose in which the longitudinal
distributions of channel geometry and flow resistance can be taken into account.
Firstly, the sensitivity analysis of the parameters governing the channel geometry
and the flow resistance showed that the runoff model is quite stable to some of
the change of the parameters. Secondly, the effects of both spatial and temporal
distribution of rainfall within a basin have been investigated with this model. Finally,
the propagation of flood flow along channeling system is investegated to obtain the
relationship of the time of peak flow , drainage area at each channel and the rainfall
intensity.

Keywords: channel system, channel flow, rainfall, distributed model, spatial and
temporal scales

1 BULHi

HHEORBANTORFRIAHAROBLIEELRZRBRBO—>TH 5, FEflHIcBI2ED I NERE
Behcatey, LGB W, AEEREBETE 3 L SN T % 2, Takahasi et al.[8], Surkan([7],
BES [1], Z[9], /M2 BBRPKEY tav-vavicky, s 2 VIRABLGOSEIBREEHMEL
TWVWaH, MERET20RPEV, LAL. BRFKB LW TR, PRV LRI CRAESELEL. &
ERVAHOEELREBNBETSH S LHAENS[3, 6] oC, HHURZKBY 2 @EBEORE S +HERT
BNEND B,

—FTiR. NERSHIcX28RARENERTREE LR ZICo>N, ZOKXBE~OEENET T KE
{B-TETWVE, COXIBHBAXRZHEOENCHIGT b, BB OORBRL G, HKig%
HOBLKBRUZRAVFE~DT 597 RRBAZEBUBETH S, COBESI, MEBEHYZFLARUY
E-beyUUIBRLVBONSRBAXER. AIAE Y - -HETHE, Rt heti, wE., @
ERBBEEAVWAESGHEBRREHEE AV BELDOTEHEY THLLEELNS, £/, ThOoORKEFVED
HEGE - RKERZEZEADLETRPEBCLOERB VLD THSZ. LIL, 2r—VOMERR LD ET

* E£8 I REBRHHZAZHF (940-21 HB WKW T £ EM 1603-1)
** E£8 I EREASHBZEREPHRR (AE)
¥ F£E PhD RESMBFEAERE (R E)
et FRE I RESHMEREHR (R L)

—547—



B OMBERE ZBRENTVWE L, 2007, BRBENOZ/NEHROKUBOENEEL L ToAMERD
&ﬂﬁﬁﬁﬁ%%éhoc&b\%@%é%ﬁﬁﬁﬁﬁ&ﬁ%«@@ﬁéﬁb%ﬁﬁf&<\ﬁﬁﬂ%ﬁﬁ
HEFVOMRERLXR Y —VORBRECORELEETELELONS,

APETH, FLZ ORI - TREBESNAHHEFRHESV Y RUMESEEF 2V 3] 2HEEL T, @l
HHENOEELZRENICTRMT 2, EFHERETF VD5 4 -y —DRESKFETV. ThosoZ{lic
£S5 FHBOENEEShICT 3, RICATI L (355km?) 20 RifH e L, BIEREBERS% % b oBH
AL ->Toe bR E2HBL, BREREMSHORE~0BEEHS o L, FEA O FE A
OB TREERS. & o, BRERBRML O (3.12km?) L ATl U, Stk o AEAN O 545
HEF~N, 2OBZERR Yy —L>WTHEBHRZREML 3,

2 RHEAVRUAEKEEE 7V O BEK

AR THVARBEF VR, FESORRBLASHERRRL TSV Td o AFI EFHE. PRI LK
W EORBOBKBEIT[4, 5] CHEAL. LVWERBBOLATWVWS, KEFATIE., REE A v valkPEIL.
BAyYallBOTRELAHHESL, BRRHERS EBRHHES &8T5, BEMRHKRD XL PR
TH MR EC L~ THREEHER S W, BEERERS ZEHNERZML T, RIEOMO £ T Kinematic
Wave i clBIFETE S N2, SO T BNEFERKBROR A v valt b 2HoMBBEO~ORNERE
AT HOT, REMEEELCBEHLAOOTH S, £/, COEFVRMAIATHTOIFAEREEF L
TR, BAEENOA 9 vafilcBl 2 E DR ER B; & Manning DHERME v 2T LS55 X 3,

A0 Bo=akl o Bi=Ba(3 (1)
Manning O EHREH ng = cA}i or n; = no(%)d (2)
0

o2 le a,b,c,dd /05 A —5—TEHD, Ajld A v VaRi OREOEKEE T, Bo, no, Aol T H Z huii ik
OCOMEE. Manning O EFFREEKERET. TEMIC Bo = aAf, no = cA{TERTE 3, RO
EE T3k, g,c %, RBAODHEELB L EICIE By, ng VIR I WBERNTHS S, BB, F
ZESDF—sh 5 bEdBENFN0S, ~0IUMFERLSBCENBFINATVEOT, b=0.5,d=-0314 &
BEd 50 AHATIR, EFNVF X —F — Bok nolc FMIBOBKRIT /OO AEERHV 3,

3 MEHHEORB~OKE

AMRRATNHED 250m 2 5 Y2 EF AV EAVCTHEMBAEERTO, WEFEEF VD /05 2 — 5 — a(FK
it Bo), b, o(FKid no), d DEALIC L BRMHOEELUTO4y —XOKAL I a v — vz Vit DTN,

1. a,c® 580, b,d%23IFoF>EILEE 3,

2. a,c 2EEL. b,d 2150 FoE{LE ¥ 3,

3. Bo,ngZBEEL. bdE2 15 B FHELEE B,

4. b,dEEEL. Bk nok 15 B Fo>E(LE ¥ %,

B5 A~ —OEESELHHBBHRTOBVADI, SOV Iab—va YRS A5 —OREL]L
BEVWILDE,. BT A= —BEDIICHHBRBEELERAIDERTSDTH S0 ¥ —2 1 TH*S
A= —DHHNAN Fo 53 7 OREELBNICANSL, obc WAE{HBIEN, #AKE— 2 M/ha
K72p, BLANDS, —H. d OBD (MEHEOHM) BBKE— 272 KRET B, &2, N5 X -5 —Df

—548—



d (x-0.314)
d (x-0.314)

00 0.2 0.4 0.6 08 L0 L2 14 .00 02 04 0.6 08 Lo 12 14

b (x0.5) b (x0.5)
Contour map of CR, Contour map of CRy,

Fig. 1: Effects of b,d on flood peaks and hydrographs with a, ¢ fixed.
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Fig. 2: Effects of By, ng on flood peaks and hydrographs with b, d fixed.
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Fig. 3: Hydrographs computed from spatially distributed
rainfall.
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Fig. 4: Frequency distribution of channel length and drainage area of each grid node.
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Fig. 7: Relation between peak flow and drainage area in Uono river and Yamaguchi river.
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Fig. 8: Relation between time to peak and drainage area in Uono river.
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Fig. 9: Relation between time to peak and drainage area in Yamaguchi river.
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Fig. 10: Relation between A. and rainfall intensity.
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