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A BASIC STUDY TO FORECAST REAL-TIME
RISKINESS DUE TO FLOODS CAUSED
BY HEAVY RAINFALL IN MINOR RIVER BASINS

— Investigation on the Simple Method to Estimate Rising Discharge —

By Kunio Tomosuci

Synopsis

It is one of the most important matters for real-time countermeasures such as
flood-fighting and evacuation to forecast or nowcast a general condition of flood,
especially of its rising limb, caused by heavy rainfall in minor river basins, where
runoff is rapid and its observation system doesn’t exist or is not so good as major
rivers usually, as soon as possible based on information of rainfall including
forecasted one.

From this point of view, a simple and graphic runoff estimation method which
has two parameters, for the use in the rising period was derived based on the
equivalent roughness method (the simplest kinematic wave model). Its application
to the data of recent big-to moderate-sized floods in minor river basins (10 ~ 300 ki
in area) showed the usefulness of the method. However, there are some problems in
the method for its actual use, that are identification and stability problem of
parameters.

These problems and related matters are discussed through a mathematical model
analysis and data analysis, here.
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Fig. 1. Designations of the parameters and variables in the
kinematic wave model analysis.

(3) THRmHEOERR
HHE THmORR . BRQ), @), B) LVROLICEE LI LHERITOLL B,

(1) 0<t§—tco; qL(t) _—_aR(t)”‘ ........................................................................ (7 a)
b) tm<t§D; QL<t) =a{R(l) —-R(T)}m ......................................................... (7_ b)
C) t>D; qL(t) =a{R—R(T)}"‘ ............................................................... (7 C)

co, RA.b), (7.0 kB s, zhEhR6.b), (6.¢) Tx=L &Lt DB BER
TH-T, BEIBERECXZSRIEE STV,

_3_



136 FABIKOTZRER #3383 5B-2 F¥2. 4 (1990)

2.2 BN FOYSTOLRAELE-IREERHE

(1) BB Fers3 70 HERIH>NWT

RREWELGEK RO HEEMSITTREE T2 L, THEREOZE/F dg/dt i, RE), (D LK
DEHREREDEBDL B,

a) 0<t=Sty,; dg/dt=amR(D™ 1 e r(f) »orreeerernieriminiii 8. a)
b) t,<t=D; dq/dt=am{R@)—R@}" "« {r(®) —r(z) «dr/dt} -oreoeemererens 8.
¢) t>D; dg/dt=am{R—R(@}" ' o {—r(2) e dr/dt} ----orrererrererermimmnsnnn 8. ¢)

T, (8. a) WEIE (IH), £hdydi>0Th5»0RB.0) BEIE (T <hd, 71
b)) ODE—7 1 t,<t<sD OWBATRET B LIt 3, £-T, N Fus 3570 ERRIIK
8.2) BWL (8.b) THEHENG, ThoOfd, YBREASLaMBREVEBEREL, Flm=1
g OBAR, dydi=1TH307T, FiFRrQ, BERr@O-—r® BRIVEEREL,
BEm>1TH30T, BXI(20) »5tETTORBREHIREVEEREVIL DI D, HER
r() BBREETHA LT, EEICEHHEhLVEYD, chooRiENS Fuss 70 LREROTFH
HECRARHETHY, M FosS5 70 EFRZODEFHTIONIVEV B,

(2) E—2REZXHEICODVT

iz, ) OE—78120EAI->VT, REG.b) ODFSOREIICE -7 BELKHFICODVTE
ZBRELUTDESITNE B,

1) REB.b) BWEIEDOHES

IDEELTOI DS, E— I RERLL=D &2, RotkE—7 (q.() OB R &
1B, COEICHBBED r() OHHGRIBIENR, T/l r(®) OF¥—27 DSk, PMRKTH
Bich2BBREEITIV, THbL, BARTHERTS 3,

2) X(8.b) MWEIc¥oDES

Zhid, () =ry,=const. D—EIHEVIBREIBET, t=t,~D Tq,{®) B—EDEKEn L%
&3,

3) R(8.b) BEIAOEHE

TDEEL=t,E100, Rokt=2E185, r(ONHIIZBEBRDR, Fide,<t, LXHHIE
BLEZTE, THLE, RIHETEBERTS 3,

4) R@B.b) BE,LSAE~EDLIBS

IDEEXDE - RBERMIZdg/dt=0&D, KRR TEZ O, BoOIRE—2LLE5, rOD5
IR, t, BRI H 2RO LBEOHER, TR bbhRETREHFEELTI,

T(t) —T(Z‘) . dz'/dtzo ....................................................................................... (g)

TCT, dr/dt i, R(6.b) Ta=L BV i~tDRARRE f(& 1)=0&F 5L, m>1DEERDK
FRFRHBIELMBDRES,

dt/dt=—(0f/8)/0f/00) = R —R@D}/{B + (1) = (t—1)} wwrerevemrrmsmsrssrnianiaans 10)
I,

B=(m—-1) f:¢(s)ds/(t—z) ........................................................................... an

() =[{R()—R@}/{R® —~R(D}T T e a

KA % (@) KRAL, =4, ITHET B 1 &7, LR, V-7 ORERHIHBRA L2,

B o r(t,) ={R() —R(T,)}/(by—y) erereseesersmesmssmmmisininisi st (13)
BB, m=1 FHho) oFaE, R6.b) k0dydi=1112507T, ©—7OREEHE, K
©®) *0r@)=r() L8530, ChIBAR- SR SHE/HL, MR NUROBK Y — 7 2R

_4_



KAz BN e 3813 B SRRtk O KR RAERREE PRI 72 3 D ERERTHTA 137

te=t,—1, ORIRHEERE (Fig. 28 ORPL STV ERRTD %,

2.3 HokIERBMO#EERESEXOBR
(1) ke -2 Bl
BO#EEIC>WVWT
PlbiciBt e — 27 oRE
&HEDHH, RA3) B,
B8 DiEMb» NI 7, DI,
PE- T, =T, =ty THIK
v—-7 0k, CRED
Bl Aacssh 5 B
WETXBTEARLTYL
%5, R(D, (12) &b,
m=20t%EiF f=1¢&
—ETHBHMN m=5/3
DL EiL, BEARICIKET 3, 22T, BAo=AEAHE2EEL CRIEHELLLCA, @H, 1<
B< 12 Dfli% L BT EMbh o1z, Fig 2ICRBIBRORERDHEE (m=1) &, =1 LIHERE &
OWAOEEAZELLT3) ARLTVWEY, TOHFLOVHRICKS L, OEREROTEICLL 50K
D—fzKEDEB B ESbh B, K8, FROR- 1 E—7 &K AP0 IES EECIFER
DEBREZFEOTR-LE— 7 RELBV) P—EORAM LB ARRTHAICRINSOHEIER
TERVH, 2) O—BAHEEPL3I) OFIFETROEAIE =048 DT, b, dHKE—7 0k, &
REOBMAFIIG» BB HETELLRESIETHRY, MELOIR 1) ORAEDRDIFAET
B0, EPBOFECLSRIEE S0,
(2)  BKBIERR & MR - RIRSRM & OBAR
Wi, t, KRB (=t~ BOMBITERE) ©7oMRMSHR 525V REBHRNORE &,
a) EEDXSBEENS ZPFIHOVTEFVEROBEIC L VBT LABERERLTBI 5,
ZITR, EFVERE L TEOREOHEAMBRATRE 2 bDEEL ],
r)=a e F (>0, @30, 2> —1) seeerererresti s 14)
ORI, 0>z>— 1 D& X FEZICOBSERRD, 2=00L &8, 2z>00& X ZBEFEMNT
B2, z<1, z2>10EEFhEnTFHEICM, Y& %, Fig. 33 ¢t=5hr. TR =150m& %3 315
BIEDVWTZ AT A— 9L LTIDRHERAERRLELODTH B, oL BHLBEMEEZEA TS,
K(6) 2ANEDLLZLIE, ,=0TBRVDALED, b=t,—7, 2BCEURI—BRINCRE LN,
2T, —HET, 1St, (EEMNKHT-ODR2.102), 3) DELE) T, pOBEOEIIRLAE
CBWDT, TITRt Db, OEEEZENTHAEEL, RO, L, a tOBRERDZL,
DX HITE =T,
b= M/ (Mz+m—2)} » Gl s RI™ woeerevessismsiiiiiniti it (15)
ZTi, G=a/L, R,RXG) & (14 2RAL, t=t, L LIMERE)TH B, TORLD, m=10
WA, t,=L/a L3> THRAELEBIGRICH 5, FIZRIE, m=5/3DH4A, ROKKED, Bk
FEMRINEEEOA 25, £ ORHINHIC GIRFT 5 2 ARSI, £t OREBEREMS
ENTE B,

Fig. 2. Comparison between the two graphic methods to estimate
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Fig. 3. Graphical examples of the rainfall intensity model, Eq.(14) and its
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Fig.6. Map of the experimental basins in the Tama New Town.
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Fig. 7. Observed hourly hyetographs and hyvdrographs in the Ho-on-bashi basin.
These floods are selected for the analyses shown in Fig.9. Black points
on the hydrographs show the interval of the analyses.
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Fig. 9. Relations between Rc(t) and @d(¢)/A, and the estimated
t.s for the floods shown in Fig. 7. Two straight lines
of inclination 5/3 show a rough range of G.
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