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An Example of Runoff Analysis included the Topographical Effects
of a Watershed to the Long and Short Terms Runoff Model

Akira FUKUSHIMA

Abstract This report describes a modified method of runoff analysis by
the long and short terms runoff model (LST-II),which is proposed by Kadoya
and Nagai. The modified method is atempted to introduce the effect of basin
characteristics to the LST-II model.

The outline is as follows:

(1) The input sequence of areal mean rainfall in a basin is transformed to
the delayed one as a method of modeling the delayed and progation process
reflecting watershed characteristics in flood runoff. In modeling the formation
process of a hydrograph of flood runoff, it is assumed that the topographical
effects of a watershed is lumped by the distribution characteristics of concen-
tration slope length which is approximated with gamma probability density
function with two parameters.

(2) In the flood routine system, the delayed rainfall sequence is used as
input condition to the LST-II model and is transformed to the caluculated
discharge sequence by the LST-II model generating the effects of storage type
process.

(3) As a case study, this method is applied to the flood in the Masuda
reclamation basin of 0.29 km?. And it is shown that the reproducibility of
observed hydrograph is improved about 10% by the modified method than the

original one.
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1. EEgREmEET L (LST-II)

AR - KR EERHEHEAE 7 VLST-IT 2RV L
Tw3, FEHEFVIE, R1ERT LI, ZBOY
v THREh, B1BRES YR EBETRBICO»N
TWw3, B> 7 DEEORIRRANTREINTVS,

dS,/dt=r—E,—f—Q,—Q.
dS,/dt=f—Q;—g:
ds,/dt=g,—E,—Q,—g:
ds,/dt=g,—E;—Q;s

ZZw, Si~S, (mm) :F1EREB~EIRI V7D
EERE (mm) t BERE (), r: FEEHERTEE (mm/
h), £ 1By v 7 EEE»>OBAME (mm/h),
Q~Qs: FiHE (38F) (mm/h) T, QIXRERHE, Q.
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%72, Q, gFFHENFLOE S 22 255D AFH
BH2HDELT, KATEZSNTWS, kB, 22
T, LST-IEFVTEEIN TV S E FLEHRA,
~As, Bi~By%®, LTD & dican (E7iZan), a,~as,
bi~b BB L7z EFNVERIC L 2R b HET 3,

Q=A, (Sl—Zl)m
=aVs(S,—z,)"/am
=a{(Si—z) /au ™

Qo =A5S8, = 2,S, weeereerrnrenasrereniineens (6)

f =B, (z,+2,—S,)
=ab; (z,+2,—S,)

Q:=A,(S;—z3)

=ama; (S, —z;)
81 =ByS, = h,S,  ceeeeeeeeesenennieneniennns (9)
Qu=A,Ss = @a,S; reverererernniaeaaanenanns 10)
22 =B3S; = b3Sy eeeeeerresesenieiiiieeenen, )
Qs =A5S, = @85S, rrrrrereeereniiienieennn 1)
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KEDOEKFRE, 1 EEEDHEEER) o3BT 2 5
(em/s), a,, as: HAKEORIEH B OB KRG, Bk
RCHESNDEE (em/s). by, by, by SBAEFADE
EEERET 2EH (em/s).
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WVIREERAE -2 HEE2 S 2 {ERLIZ WI BT
BIhael, ZOHEPRBETI—HELLT, gk
FHCBNROHA L RET 217> Tw3, 2LT, @
HIRDEHNAR OGS (490km?), AAKRFE (979
km?), EF@HE (1717km?) OEIEILE LT, Fh
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Ts (] .At) =T AW (ts) ........................... 19

T, i=1, 2, e N.j=i, i+1, == , i+n,—1.
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1000km?® DA FI % R LT, ASIKERIr=230, 50, 100
mm/hiZ3 3 204, (HRICEET < tmss tme 2 Ptmp (Stms+
tme) DEEFITH 2, ThoDRIITT &5 il &R
»o, FIREE, REREEOKE S RUEHRC,, C.OHE
&Y, EOREOENERIHHEE R OE SR TS
TELDOMBELICET 5 2 L TaE Lk 3,

£ 31, MEBEEA=0.2963km2 DO ENH L LT,
AJIEERS r=10mm/10minizxf L, Cs=100, 300, 600,
900& L7-BE0BERMNATIOEEFTH S, 12771,
WINLC =15 ElE LI-FHElETH 5, £ 3 1RmTE
ERER» S, ORTE 2 & h 33k BERREEAEER
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L, CCOERDPZDARE L LR BN OShE
EUCREVWEEZ 3,

5. EIEREFERI % B 7=t R AR5

2 I Bl R HiSE B CHAISS AR 7 A SR IC Bl S h
TeHK Z TR &3 5, MRS R 2 EAI584E 7 B
22H19KF~ 7 A23H230F & LB &2 HAAL L, BERD
58E 7 H20H 128~ 7 H23H23ME & L7245 & 2 HAB &
T35, HKADOHBMEIX39Imm, ¥— 7 FK&Eix 7 H23H

4%1 tmss tmes tmpwgﬁﬁj (ﬁﬁﬁ}?A=O.2963km2)
(@ r=30.0 (mm/h) DBE

Cc=15.0 Cc=30.0

Cs tms (Min) tme (min) tmp (min) tms (Min) tme (Min) tmp (Min)
100.0 19.2 3.8 22.9 19.2 7.5 26.7
200.0 38.3 3.8 42.1 38.3 7.5 45.8
300.0 57.5 3.8 61.2 57.5 7.5 65.0
400.0 76.6 3.8 80.4 76.6 7.5 84.1
500.0 95.8 3.8 99.5 95.8 7.5 103.3
600.0 115.0 3.8 118.7 115.0 7.5 122.5
700.0 134.1 3.8 137.9 134.1 7.5 141.6
800.0 153.3 3.8 157.0 153.3 7.5 160.8
900.0 172.4 3.8 176.2 172.4 7.5 179.9
1000.0 191.6 ‘3.8 195.3 191.6 7.5 199.1
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(® r=50.0 (mm/h) OBE

Cc=15.0 Cc=30.0
Cs tms (min) tme (min) tmp (min) tms (min) tme (min) tmp (min)
100.0 15.6 3.2 18.8 15.6 6.4 22.1
200.0 31.2 3.2 34.5 31.2 6.4 37.7
300.0 46.9 3.2 50.1 46.9 6.4 53.3
400.0 62.5 3.2 65.7 62.5 6.4 68.9
500.0 78.1 3.2 81.3 78.1 6.4 84.5
600.0 93.7 3.2 96.9 93.7 6.4 100.1
700.0 109.3 3.2 112.5 109.3 6.4 115.8
800.0 124.9 3.2 128.2 124.9 6.4 131.4
900.0 140.6 3.2 143.8 140.6 6.4 147.0
1000.0 156.2 3.2 159.4 156.2 6.4 162.6
() r=100.0 (mm/h) OHFE
Cc=15.0 Cc=30.0
Cs tms (min) tme (min) tmp (min) tms (min) tme (min) tmp (Min)
100.0 11.8 2.6 14.5 11.8 5.2 17.1
200.0 23.7 2.6 26.3 23.7 5.2 28.9
300.0 35.5 2.6 38.1 35.5 5.2 40.7
400.0 47.3 2.6 50.0 47.3 5.2 52.6
500.0 59.2 2.6 61.8 59.2 5.2 64.4
600.0 71.0 2.6 73.6 71.0 5.2 76.2
700.0 82.9 2.6 85.5 82.9 5.2 88.1
800.0 94.7 2.6 97.3 94.7 5.2 99.9
900.0 106.5 2.6 109.1 106.5 5.2 111.8
1000.0 118.4 2.6 121.0 118.4 5.2 123.6
5% 2 tmss tme tmpo)ﬁﬁgﬂ (ﬁﬁﬁ@ﬁA: lOOOka)
(@ r=30.0 (mm/h) DFE
Cc=15.0 Cc=30.0
Cs tms (Min) tme (Min) tmp (min) tms (min) tme (min) tmp (Min)
100.0 134.6 42.9 177.6 134.6 85.9 220.5
200.0 269.3 42.9 312.2 269.3 85.9 355.2
300.0 403.9 42.9 446.8 403.9 85.9 489.8
400.0 538.5 42.9 581.5 538.5 85.9 624.4
500.0 673.2 42.9 716.1 673.2 85.9 759.1
600.0 807.8 42.9 850.7 807.8 85.9 893.7
700.0 942 .4 42.9 985.4 942.4 85.9 1028.3
800.0 1077.1 42.9 1120.0 1077.1 85.9 1163.0
900.0 1211.7 42.9 1254.6 1211.7 85.9 1297.6

1000.0 1346.3 42.9 1389.3 1346.3 85.9 1432.2
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() r=50.0 (mm/h) DHFE

C.=15.0 C.=30.0
Cs tms (Min) tme (min) tmp (Min) tms (Min) tme (min) tmp (Min)
100.0 109.8 36.8 146.6 109.8 73.7 183.4
200.0 219.5 36.8 256.4 219.5 73.7 293.2
300.0 329.3 36.8 366.1 329.3 73.7 402.9
400.0 439.0 36.8 475.9 439.0 73.7 512.7
500.0 548.8 36.8 585.6 548.8 73.7 622.5
600.0 658.5 36.8 695.4 658.5 73.7 732.2
700.0 768.3 36.8 805.1 768.3 73.7 842.0
800.0 878.0 36.8 914.9 878.0 73.7 951.7
900.0 987.8 36.8 1024.6 987.8 73.7 1061.5
1000.0 1097.5 36.8 1134.4 1097.5 73.7 1171.2
(©) r=100.0 (mm/h) DHE
C.=15.0 C.=30.0
Cs tms (min) tme (Min) tmp (Min) tms (Min) tme (Min) tmp (min)
100.0 83.2 29.9 113.1 83.2 59.9 143.0
200.0 166.4 29.9 196.3 166.4 59.9 226.2
300.0 249.5 29.9 279.5 249.5 59.9 309.4
400.0 332.7 29.9 362.6 332.7 59.9 392.6
500.0 415.9 29.9 445.8 415.9 59.9 475.7
600.0 499.1 29.9 529.0 499.1 59.9 558.9
700.0 582.2 29.9 612.2 582.2 59.9 642.1
800.0 665.4 29.9 695.3 665.4 59.9 725.3
900.0 748.6 29.9 778.5 748.6 59.9 808.4
1000.0 831.8 29.9 861.7 831.8 59.9 891.6
*3 BERBRRITIOEEL
(FRIEREA =0.2963km?, C.=15)
t (min) 10 20 30 40 50 60 70 80 90
Cs=100 9.81 0.19 — — — — — — —
Cs=300 4.68 4.15 0.99 0.16 0.02 — — — —
Cs=600 1.39 3.29 2.66 1.50 0.70 0.29 0.11 0.04 0.02
7TERIZ, 8.1Tm3/sBEH SN T W3, £z, HABOERN ET13%, sTEY — 7 FEI1X7.20m3/sTZ OFERFAIZ
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BHEEE —B LT HEENE SN,

HABTIE, 105B0OBRARER% 20 X  RAHATH
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BIE L7854, 21T T &5 ICHENEBRET23%DOER
wEsN,

DX, REMFEHAE 7 VI TS FHRERR
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