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ON THE HYDRAULIC SIMULATION OF FLOOD
RUNOFF (II)

By Yasuo IsHIHARA and Eizchi SHIMOJIMA

Synopsis

This paper describes the simulation technique of the flood runoff process on a hydraulic model.

First, the various rainfalls generated artificially, being similar in shape to the observed hyeto-
graphs in the actual river basin under the conditions of the several assumed similitudes, are given
on the model. By comparing the obtained hydrographs in the model with those in the prototype,
the similitude available for the model is found out between both systems.

Secondly, the elements which cannot be measured directly in the field but is of importance in
understanding the runoff process, for example, the time-distribution of effective rainfall on the
flow through the porous surface layer and the propagation speed of the flow are estimated.

Finally, in the light of the similitude determined above, the characteristics of the hydrograph
resulting from prompt interflow on the nonlinearity of runoff components during floods in the
prototype is discussed.
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Fig. 9 Same as Fig. 8.
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TD 47y @ order E—H LT\ 5, »=0.70 DFL, HINHESH5 prototype DHDIDETLARSGHTH
%o, r=1.44 DA, prototype D bDITKIBIRITHEH TN EDTREETD %o
(ii) Fig. 10-2 (Case 1, r=1/60)

r=1.63 DFS, 2BICH]Y 5 FEE prototype DED LN BN THEDT 47p £ order 5 —FK
%o r=1.28 OBE, BIMEPHTIE, 5~10542E prototype L V3B 47p & order ZF L 548, o
AT, ISFEBEOENERL, 47p L0 order KL VT LV ULBNAET XL TH %, »=0.83
DA, WIERsAS prototype KD RITLRD—BLTNELBEZ M,

(iii) Fig. 11-1 (Case 2, #=1/50)

7=0.92 DA, B 1 peak LIFIO prototype (K=0.80) & D@ AMITE 1S, Sl L 2Bl ERE O
FEBREDICREONccd EE X, K£=0.65 O hydrograph &~ 2 & HEH—E L T3 C &4 3,
#1 peak PIFED model @ hydrograph {3, d7p HEAD order LS T L5 %£Z 2L L —HLTHBE
BA b =073 DEFA, 1 peak FTEDOHETIZER - T BH5 2 peak T4 T3 hydrograph 3k {—
HLTOWBEEZ B,

(iv) Fig. 11-2 (Case 2, £=1/60)

r=1.08 DA, H1 peak WMELFIO LRE TR () Thl~7AcEB LD £=065 THHLY 3 & LK K
C—BLTWB, Zhicki{ THEMTHil hydrograph I3IABAIC—H L THYD, F7z, ¥ 2 peak sEET
2, WEMITIIE > T 508 peak FEMLL ERIF—KL TS, »=077 DA, 1 peak ;EHEII4 <
E-TW525, #H2 peak ETIY, 47y 2EFETALLI—HKHLTNBENZ 3,

LI, ERBROBEO peak HEBREHICHEB L TEMIC hydrograph OF58~7205, %£BOBREIC
FELUBO—EEAH1-bDOERIMKICERT 3 &, HRIMELIRAEICS 5 & TR SN 5 hydrograph {3, Case 1
KB LT, =1/50, »=1.09 R ¢=1/60 »=1.63 OFATHY, Case 2 DT, #=1/60, »=1.08 ©
BaThrr Lirl, ROFBEBHFKL D, 805, KEOKEERICH THURMELZERT K, B
IR r— W SIERICEBRERICE S C 20584 - 7285, BIRRBELOFIIERR & —vic Tk E
DRFHHE, L L, BRBRMEBEL ML OBRIIREANESAZ5Th %,

3T, RO E KB TOSRE hydrograph DEWK T % 3 HMERE F THBO DL K —%F 3
2, COFRFERBERBIICHE - LRAKSERCRBKEICHEEMT TCHEE5T 2 L 3HRAEEBER» S b
FEZoNBE0D S, RFRTHOAERIL, ERBROXZBPICET 3HKOLHBREL(ERLTNDEE
ZbNb, bodd, Thicid, 3.2 THRNIFHIREOZRELS S FLTAREDEZE2THAI, 1k, B
REOKETIE, MWEAFO hydrograph L5 kD BARREREY, 1 EOLBRESOERICEELY
MR % D process D3FEHET A DT, simulation 127152 754,

3T, DEOBONIEREMOTERBOXNEOHEERTI L ET 5, Tibb,

() FREKICET 2680 FHIIBHBRRGEICEAT 2 IKEL 2, COBAEOLAIERIE /=4 BEE
Thbo

(i) EHEKKOEEEEICONT, ZOHENSBEEA(EH L THEETFHEN B Case 1, Case 2 D peak
WREB T, BETOMLEBEEE 0.8 cm/sec, KT 1=1/50 2{FETHiE, x=1/100 Db LT, 1.6 cm/sec
BELWLS CLitiid, S5, RETOXREDOBKRE (kn) EEZHZERE (yn) & DT km/ym=1.5 cm/sec
THBDOTERBOZNIT kplyp=3 cm/sec BELFHEIN 5,

E, REKROBEMBAIC XL, () OEHEEIZIIT 3cm/fsec THY, ZDEEHNT () OEXE
FRAREEICE L TR DO BIH &0 S REBICE S S BEANIC /=2% BEWY VO HEREB T3, EBEED
HiE, WEREBTOHEA hydrograph & hyetograph & D3t S WAEEMICKRD SN/ bDTH 545,
HEOMROZVBHEBMNCEA L TH RV EVS ¢ &, AIBBAEEICC > LIEBHRATSHECE, S5
WWRHEBHEBARDODL RO DNT D&MD - EEEEBRT 2H, HRBERIORD SN () () OBICHTH
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BEENELDOTHOMAEE L VBSEEL LTRE » T A AEBTHIE, KEROFBEHRROEHR
EDULABRECERELTVEELEZ LY. o &b NOOERERBICER L TZ0EBEZRIL, BE
BRIEERIC feedback SNAQEBHESITWEEOSDTH %,

5.2 =R
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@ 546.7.7 OB (Case 7)

ZRKDACRERSER L T 3854, Fig. 14 12810 2EHBOERKEM R IE ZEBKO & 4 K
(Case 1,2) LTV BEBAICH~NIEFICRBICENL TN S, COWMBKIERD 5100, BRI 1=1/50, 7=
160 D ATLREREE 2 EBREIT 7o £ L THE 5115 hydrograph Qem %
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Fig. 14 Hydrograph of interflow obtained by the model experiment.
Qs, p{tp)=CQem(tp .t)f/r.x—z .............................................................................. (28)

zcig, f=0.042, x=1/100

I X D ERBOREKIRICET 5 hydrograph 10 L, EHRBOBH hydrograph s 5 W F/AFE MRS,
EERETHUMIRELL SO LD, FRCREIIC Os,» 22 L3I THERD hydrograph % k¥,
738, FERICIIERBICBOTEHEE A TR S 7P hydrograph (LA - /NEFTRIC X B RFEE)
IRLTHBOY, DRFHRORERL], peak FHEAEEMZIRU peak HBHM M TEBON I #ERELL—
BLTOBCENH B, Lirl, =200 ZFLIBOERIRETZE > T34, ChiBEHEICRTEBHPORK
DITFEBE A TN T IR EE—~E L T 4 kinematic wave JEIC L - 7272 WD ERICLBZ 6D EEZ Sh
%o

® S$46.8.30 DK (Case 6)

Aok, BZ1 7 AMRESLOREN (FILHEOBR) 2RISHERRENSSES, 0% IO RE
KED 16 mm &0 BFORER RS 1 BRIEREFMSILATIREDS SOBRICL > THEL TS, KAEERIT
t=1/50, r=1.46 QREMEZAVTITIRb D, Fig. 15 QEHRBAAE 2 KREL L DH LA DTHD,
SEER hydrograph {3 f=0.042 %R 7K (28)iC £ 0 prototype ITZ5H L TR N T B, F 7z prototype 0D
Jiid, MRKEER O E R R A SR BRIR & 5% LI dDOIUREIN T B, peak MEITED K
B OREIL 47p=5~10 530 order TH 2 Z L0 > T BDTTh%E EET % L hydrograph 3 k<
FoTNSEERA S, LrL, BRBICEEBLTS DEERDBEIBEVSIEERLEBZ, oz lild, B
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solrme i [ T e lerie.al Wik I R AR OBIMRIOEER Casel,2 &
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Fig. 15 Comparison between observed hydrog- BURSEAEIC L D15 617 hydrograph £ RO TH -

raph in the prototype and in the model. RO BIETHERD hydrograph 2k 72 b D48
Fig. 16 T D, $ -ARNCIIERBE TOHEIC L 5D

D hydrograph bREIBFICRL Th B0 TNOELET 2 LRDOBKETH %0 1) HREAKORERLRTZD

BRRERAERZIZFE—BL TV 5, i) FFEICAV SN IERRESR XD TEAD Bk RS (fu=

3.6 mm/hr) DEHSE/NFE I N T B 728, 15 1fsec FLEE prototype DH A E STV B, X SICHRK

T LI ORI T LB OB/ NFED 7 FHIR D hydrograph & 0 dFHEMOF A E (T, & 5ICHER
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Fig. 16 Hydrograph of interflow obtained by the model experiment.

() FERBMARTREKOYEK (Case 5)

cDPskiz, Table 1 TR L 72k ST 4553 RNC#RMEKE 33.5 mm, EHRERIMTEE 44.7 mm/br L1095
FEEICHNEFIC I >TEL TS, COBED, BrORER r— v EBMRBEORRIEE Casel, 2 &
RkicERIcE 2, R@6), QDEROTUURTERIRISBRIELITRVN Fig. 17 T/REIN2BHEE . D
Bk D3R BEEER i — i3 1=1/45 FREEE 1D Case 1,2 THD St £=1/50~1/60 kb K & <
3%, —7%, Fig. 9 TRANIARIC £=1/50,1/60 TD f DfEiT 4 BRRETH » THITNIILETIR S L,
2D fDHEICEL > TRECDD S E(Qep, maz) DIEIE/NGEM I FcfodIC ¢>1/50 L1585/ &IFEZIT WD,
WA, 5150 L15o o HE, peak WMESEHTORBAOHNICIERIMYE L, Casel,2 LIZR-
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Fig. 18 Hydrograph resulting from the nonlinearity of runoff component.
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6. © 7 v

FRKR EFLEROE#H A T HRESNIREBO HMUBOZRICE TS, FERETOBRRRE & AREN
MATHEEKEERICEZ 22D, MR ET I2VBEBOMULRSENICE SO TERERTE
HEHESHESEELHE L fco BONIERET LD I LROHTH 2,

IKEERERY & SRR DRI DN TS,

(i) KREOKBEETHE, BHEX 7y~ VEBEERBERETDENERRED R ¥ — VIR~ 5 LK
HLbDTHA0

(i) ZOMRIELI HIZ1/50~1/60FEETH Do

(i) FBEEO S IVEMEHIERBOERSENE (WKOEBIE) 252K EBLTHD, Bk T B
FTHEREBEHEFT 2 &M TE 5,

EHRBIC OV T,
(1) RBKOBERIEFRER—ISBAEFHBED 4 BIRETH 505, COMEBLST L SEENE O TN
W

(i) REFHFOEEHEEZ, 1.6 cm/sec BETH 5,
(iif) RO SAERT SEAIKBEER L ERBTOHE LK <—5K L, BHTORED DORAYIH
BEABOHEMD REUZDETHRIN S,
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