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Relation of Lumping to Optimum Model Parameters
in Overland Flow Model
Akira FukusHIMA

This paper aims to discuss the relation between basin characteristics and runoff
model parameters. As a flood runoff model, kinematic wave model of overland
flow type is examined by dealing with the data in the Shimokari natural hilly
watershed of 1.3 km?, the 93% area of which is covered by bushes and bamboo
groves. First, a standard watershed model is constructed by applying a stream
network system, in which first order streams are defined by using the ratio of
wide and length in the contour crenulation on a topological map. The lumped
watershed models are based on both Strahler’s and N, ordering systems. Second,
the optimum parameters of overland flow model is identified for standard and
lumped watershed models. And the estimating formulae for optimum model
parameters have been proposed in relation to the contributing slope length in the
ordered watershed model.

Third, simplified runoff model of overland flow type omitted the calculation of
channel flow is examined and the applicability is evaluated in relation of lumping

the watershed model.
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& (km?), re: BHHETMEE (mm/h) THS.

AOE» b, HREBRPKEL DL, FBERHE
ERREL DL, BKEIZERRIC R 5 EELR
K& 705 IR, X 1SA<10 km?, 10
7e<50 mm/h T tsc/ts =0.18~0.26, #:/t, = 0.15~0. 21
LHEEINRTWS.

7272, (10)REBVWTIHERZEFAEROANEEZ
h, FMEELHFEREEOMIE Hack ORI
5hDL LTHFEINATH Y, <710 lump-
ing L¥iHETFAEHE DBROBRT LD E M TUL
BB ERIBRENRD BN, 10RTELLRS L/t



B8 : RKEE 7 L OEFLEREE 7 LV EROBR

— 165 —

BB L/ts OEZHKEEEZRT—IBEEY 5251
DEBEEIND.

T T, AR THEITNSE LcHKZ2WTA0)R
BEATHE, A=1.32km% r.=242mm/h &1L
T, t/ts=0.20, t/tp =0.17 L’jﬁﬁ?gﬂé b,
%EB@#K?H%%F?%W&%&%#J WhE, tp=101
Hricd. LishiaT, =844y, te=1THLEER
ha.

D X5 IR BB R b OR MK L, KER
= F N OEHT BT E %A Lz Case DI X 53
HENT % T > IR, £—- 9T T X 5 REeFAEHMN
BEIhi. AE»D, KOENEHEIhS. 1) Lk
DR EERC B B TEHROEED b b HE R
NHX51, WKTr o 7BHBEL I BERD us R
WET M X BEINEE, BEFMEE E, H5\E
HABENKREL LY, B~ Fr 275 70FRMEIZ
ETLTWA. (2) Lal, FAEHE Co o N, HRT
1% uy =4 Lk, Strahler XT3 ux =3 ko
WTCOMBFFERIE, TFAERDO N, B OWThiH
WT3, E—7REBIVEEAT Ve 2S5 7 0FEME
1% Case I LIZERBEDORIFRHER LG TS E W
%%, ¥f, {EMA Bu Offke S A TL R UERHS
Fobhb, (3) Case 1Tk ABITHEREEHEI LT,
LMMHE N 136~24%, HSERER & 115~14%k
EL{FMIND Z LR ENB. (4) lumping %3

DR E T A L BEFTTIE, ERETEREE LT
LETFTAERN, k OEXHEAIRSZ L b, Case
I X 2R 2SR TE LD, BRIEET v
T LB TXETAER N, B OfE2ZE{LIesz
E XD, MERCKTHEKGEEFEODELH I
BRARDD. ok, B— 6 3REMNEHRER £ 28
WICEIFITH D, BT Fer5 7 0BREMITER
M THRIFTHSZ EARDLIS.

ZD X5k, Case T X %HAE CIIAELEIK
L RBWKETNEE, €= 7B, BlElA( Fe s
7 7 OBFBMEMET T3 EMTH 50 CRIEIZE S 25,
e 7V ORERER Be L =FAVERE DR &
PNFEETHEETSHEUTOX 105,

N, FROWEETF ek LT,

JERg Cm; N =892 B, 1-12

4 k= 53 B 05
58 Bm ; N = 766 B, 110
# k= 57B 05
%7z, Strahler FXOFIHKEF e LT,
& Cur; N = 823 B, 1.9
# k= 53 B 0.5
&8 Bm ; N = 999 B,1.16
v k= 66B; 0

£—-9 LZHEFLOFEBEFTAEHE N, B

Cr Uy N E, Er(%) | Que(m?/s) k E, Er(%) |Qpe(m3/s)
1 18.06 0. 092 8.80 8.48 7.90 0.079 8.06 8.54
Strahler 2 10.87 0.122 10.79 8.36 6.00 0.081 8.16 8.57
3 5.77 0. 053 6.34 8.87 4.32 0. 059 6. 61 8.80
4 2.90 0. 053 6.23 8.80 3.18 0. 053 6.24 8.97
1 18.06 0. 092 8.80 8.48 7.90 0.079 8.06 8.54
2 10. 68 0.108 9.57 8.42 6. 06 0. 080 8.14 8.55
N 3 5.05 0. 087 8.68 8.57 4.01 0. 090 8.55 8.50
! 4 3.10 0.048 6.03 8.86 3.23 0. 055 6.63 8.81
5 2.19 0. 046 5.89 8.86 2.78 0.047 6.00 8.89
6 1.63 0. 046 5.89 8.87 2.43 0. 046 5.87 8.87

Br Uy N E, Er(%) | Que(m®/s) k E, Er(%) | Que(m®/s)
1 12.98 0.101 9.24 8.50 6.94 0.073 7.76 8.64
Strahler 2 9.81 0.093 8.76 8.52 6.00 0. 061 6.93 8.70
3 4. 46 0.053 6.38 8.85 3.96 0. 058 6.69 8.74
4 2.90 0. 057 6.87 8.81 3.21 0. 057 6.86 8.81
1 12.98 0.101 9.24 8.50 6.94 0.073 7.76 8.64
2 8.68 0. 099 8.93 8.50 5.73 0.072 7.78 8.60
N, 3 5.99 0.076 7.86 8.63 4.68 0. 061 6.87 8.73
4 3.11 0. 055 6.47 8.79 3.28 0. 054 6.50 8.81
5 2.55 0.054 6.33 8.80 3.03 0. 054 6.33 8.79
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Bagi=xd
(=3

Qc— Qo(m*/s) &k »(mm/h)
+

Qo : BANEE
o 0.0 Qc:FIENIER
* x x Qg i HUT/RNLE
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6 Du00y
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e 010
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X—6 UHfEFH (Case 1)
(u4=6, 4t=1800sec)

VII. HemsE

EBRILMNEIRTH 5 TSR L LT, A
B OB, T ERENCID < Jk e 7 AR RE Lz,
EERETFTAREANT, WHEFAO lumping, H5
WIREE e T A 0ER b E T E T ABEIOWTO
BEHER RN, FOEER B 2RETS KD
X5 ThHB.

1) /17, »3\ik1/2. 57N L CEEROER
FE w/i=1 OEETEAELESLL, 1KAHED
KD B\ L F ORI X - THER I h 5 BT
YRR e vy 7B Lic borHE#EETLEL
T, HEHEF A0 lumping L EEFHE T A OEIGHESY
PR L. ZORER, Qp=Tmd/s/km® BEDKHK
L, WIOhOWEE F AR LT AERRE 7 M%
EhdTCRFRELEELZEL, B2 E—Tr, 7
lumping L7ciiike 7 ric X 2@IRERS, EAEE
TRIFRERF BRSNS,

2) RERETFLCENT, FABERTELYEBL, &
ERETE ORI X 3 RHET 2T, RERET VDL
LD FEM R RET Lz, FO/E, lumping #iED
Toliil e 7 A X BT, EREYERLTY
ETAVER N, k OEZHERI¥DZZ gy, #HE
A N e 2757 OBBEMIIRIEHERTE S A, KRR
ETARLBBIHTCIRETAER N, & OfEOEIT
X b, FERC G BERCEREOR L 5 iR
RArb5s.

3) M EFAEREBEL, ST T OB X
DRILHH, EEETVEREARERNEROBHL L
TEET5 &, e 7L OBIERE Ly, This
ETFNVEBEREERIEDID. LAHASHRDOFEM
R BDETHS.

BB, AHRLEDBTHD, THIITEDOKIL
BRARRELTIESE, »OIEEETE o mab S 5
WEmBE B, SI0HE, BRgEEcHh»E
WCEBEKFITEERAEOHILIEAN, KBEE, HFHE
—BEEHOBEEYET .

¥, AMETTR 2 FECHAREMERC X 50
BEEO—HTH D, *IBERITTILERKEERL
Htvx—D1BM3084—GX 3 v AT a%FIALICED
ERMETS.
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