RERXREHRXHARAFTER FUT B2

SEARI0E 4 A

Annuals of Disas. Prev. Res. Inst., Kyoto Univ,, No. 41 B-2, 1998

ILAE S E R kinematic wave EFIVDERIL

FNR - IR - SN - HEZEFERE

FRIRFERFE G TEHER

B B

R, BEERT - FOMERRBABRT — 2 LBT 5L CHREMBEFAVEE
RL. BERE TNV ECRARNOETAVEZERATI L V) HABESREATE

. Ll

ZHLERNOETFNVICRERRHARE HARTHRERNLEL 25,

AT, RERHBETIVEBT 3B FAPOBFRA~ORNEEZ—HETHDOTIX
2L HEOLEMMAMHBCEELRITII LT, BRI DONAT A FEBRESH
% L # i 4E PR kinematic wave EF NV EHEE TS,

F—7—R : HEHMFEE TN, FiE M, kinematic wave E F b, P (L

1. BRL®HIZ

Bk, HEEBT - FOMERRBMLET — 5 &
ML+ L CHREMTETVEER L, RLEMBRE
EFNECRARNOEFAZERTILEVWIRR
BEB R EhTEE,

e & ZiE, BBD (1989) 4k, MR 7 U o N 2# T,
EBRFATORRBARFTRIZABTEALDZ L LT, 7
Y v R B BT 5 A kinematic wave & F A&
BRALE, 25 LEBROEFAMIE—RICEART
FrAERIERLTWS,

HEDS (1997) i1, HEANOHMERTLOBRILE
ALRBETLVBRECKRATILDIL, YY yFE
BEHMBETANCHEAOEFTNVEERATA2H T
EERHLTWVWS, EABREFALORAE . BRFA
ERBWTADHENIFEARKBAES WO —FRAI
BEEhI D, BEHEIRRICEZIDREER
BIs0BLY, LI, ERFRIZBVTK
DEND FRAEBEFT LT, REMBOYHR Y
HEHOEFALERY ARSI EEFARELTVS,

MR bEERBET N ECRARBET A2 EA
LEBIRZEH DR, EXNITIERUOL SR
PO THMODZHR~LHADKBHTHL LT,

HERAOThEZ—BHHETI LVWIBRIIR-
TW2, EFORERRT— 0 EMaMEON L
KHE-T, MBHBIRLYBELRBEShZ LK
XRoT& RN, TORKE., 25 LEETFVTHAK
THBEHRELLS ET2L, BRLHARMEHAR
BREEERALELRD,

ZITARRTE, HEHBETFVIZBWT, £
L THR~OBNEBR-—HETIOTIIRL B
K-HHRREETHDLRET I LR EST,
L 8 4 T B kinematic wave EF NV ZEHPLT D, =
D HE L X vz kinematic wave -'{"f/l/@/\“? A&
. REBEEFALLAEShI2HBEEAVT
HRENS,

ERXOWBIUTOLS THD,

W2ETIE, 7 KEGERT - ¥ - RBMLET —
I LHEMBE TNV EERTEIHFEERL, 20
T, WEHER kinematic wave ® F AL O E P FE
¥RT,

FBIFETIX, B2 ECTHMHA L E PR kinematic
wave BT AL HRBRENTVEINHHDOET
Ve, R—DRRCA—-OBRAFETCERAL, €0
HEMSRICDWTHE., RNT D, &bz, PR
kinematic wave EF AV EZRKFJIFHKICHEA L, ©F

—29—



NMELDHBARRLBRELAR TS,
BAETR, FRROBRER~S,

2, WHEMAERKEFE kinematic wave ETL D
e

AETI, ¥ ZEMBETALICOWTEBRL,
ONT, BELBRMERB L RERBESAEHICLS
THRMBORBRAFHEERAHCHATS, &
B, HEMBEFAVLLBOATABREEZ b LI
NI AZEBREENDHEHRET L - LEHETR
45 1 B kinematic wave EFN - 2 EHT B,

2.1 HEHBETLOBRSE

BEBOBERBT — FXWEMORBUET — 4%
, FRBLTRREOMBERAET2ET V2 HERE
EFNERES, IS (1997) i, RE#RBET L&
KDOESEKREL3DEHEL TS,

1. 7Y yREFN
2. ZEEBHE T
3. ZARMEETN

ZYUyREFMZ, MBI AT DA Avvank
FROBBIZLI-THRELXBATIHFETHL. B
THEERO L) RRE SN EHBHT — 2 ik,
Ay VaRTEBENDIZLAEZV, VY vRET
NZEXBFERZ, Thb0F— 22BN CTRY
BHZLBHED D, BFHAEBICLILERE
BTHHLVIFAERE S, RAELTIX., A
EFALERAKBEFVEBRALESE., Hho
FAB4FRELIZSFRARKBEENDZ L, BF
AOMBABE ORTRICREERET L2 Y
BEFLND,

EEREETAIT, EEBLOROERIZEST
HMEFHBERETIFETH D, ZOFEIR, S8R
bR RBAGREKTBH I Licky, BRED
FhoOFHIHLERHEROET AV ERARTD
5, UL, F—ZEBBRICRDZ L&, HEHRAE
TOF—IRBUHEBCERZEELETIRED
REEBLD,

ZABBETAR, BREZARERME TR,
ZABOEAOERBIIL~THEREL2ERTIHE
Thd, TOFEX, BREZBBHERELTVIEH
ATRZAMBEBLRET Y., FRMICH
LB ORBREANHKS, LrL, BTk
ZABMETEI B TR, ZABRABTORKOR
ZORYVBEVIELL WAKOFELEZRE LB T
ZARELBRTOILERDD,

-+ grid point where the elevation
value is given

- original river network
= reconstructed river network

Fig. 1 reconstruction of river network data
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area which is allocated to point A
area which is allocated to point B

Fig. 2 area which is allocated to a grid point
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slope unit
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Fig. 3 slope unit

Table 1 node data set

21415.

(a) () (c) @ (e) )
1 1 4901.17 21321.6 80.2 2629.3
2 1 4901.17 21275.6 90.0 2642.2
3 1 4958.17 21322.6 90.1 2628.0
4 1 5015.17 21368.6 90.7 2648.0
5 1 5071.17 6 91.2 2629.5

21414.6  27.9
21460.6 47.8

100 2 4900.17
101 2 4899.17
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Table 2 edge data set

10 33 47.0  0.212

(a) (b) (c) (d) (e) [€3) (g)
1 2 3 1 67.0 0.192 3304.2
2 5 16 1 73.2 0.395 3520.9
3 31 28 1 58.0 0.189 3294.0
4 4 3 1 74.3 0.351 3310.1
5 1 1986.0

51 64 31 2
52 58 55 2
116 93 102 3 65.2
116 86 123 3 54.0

0.003
0.001
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Fig. 4 Daidogawa River basin

Table 3 Number of slope units and area of sub-

basins
number of slope units | area(km?)
A 7916 19.35
B 11317 27.88
C 13349 32.76
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- Fig. 5 Study area (left : sub-basin A, center : B, right : C)

EREND, TI T, BEEE (A,r)=dQ[dA &
LT, EXNEERTH L,

9Q | 0Q

5 + = cq(t) (14)

LRB, ZOR() ZERBCL>TRIZLES
23, ¥ HBRETIHAERACn+1 HOHEA
WMEERITD, BERAORISEL ETDL, BEY
AOHENEMOERE Ac XL/ & LTEXLR
B3, 0BT HIHRERAOHANE BT 58
I1CORBE Qi (1=0,1,---,n) EFBLZ LIZT B,
WE, TRTOHENEIZBVT, B2t TORE
BEATHDHETDH, &b, HERAF ERCBT
BREL t+ At TOWME Qoeqr BEMTH2L TS
(RBLTHHERAVTER LR CAETIHE
Qo1 =0&73),

A (14) % Beven(1979) BBRRLEFHEETAVTE
SRATIE.

Q41 — Qie
At +

0c.—i /2,641 (‘———QE'H‘l _A]_l_l't“ - lI) +

(1= 8)crrjae (Q;-'A?-i—q) -0 (15

LB, T T, cicyge =05(ci +eigr)s 0 RRFEE
BZEKTHD, R(15) 0, RHE Q14 KHTIH
FPEBEBETI L,

At
Qut41 (1 +0(¢.-1/2,c+xm) =
Qii+6 (A’ Q AL )
it Flci1p2,041 g G-ttt q
. Qi —Qu_1e )
A q) (8

LB, R IXEDDFD o4 B Qiyeyr TE
ENB7d, Qe KHLTHBHL2oTWVS, £
ZC. O Qe EERELT (:._1/2,t+1(Q.,z+1) %
HAEL. R(16) EDOHRBEEER L AR LT Quin

ERDD, Quepr & Qivpr LOERKETIIE Qiepr
Qi1 LUTHEEZMRVET, Qe & Quen &
DEB+HNELZNT, WELEE LTROKE
DR Q1,41 PHERBS,

DEDHAFEHRE ZHEELROMERA P SIE
T, 2ToMERACHLTHATRIZ, BROK
HRBRTHROMERAMOOHHBZREAETHIZ &
BTED,

(2) ZEEAOHRBRETHILRELEBAOTHY
Talb—-vav

BKIITRTRERETSLRELT, AHRET
WELEEFV (UTEFRBETFA) LRRBRE
hTW3ETFL (UTRHAEETNV) 2 BITK A,
B,CBATS, BRNEME, 190F9A 198>
520 BIZHT T, XBE (Fig. 4 3R) REHEUF
LN TF—FERAVE,

HEONHET EEIT o(m®), HEH b ONIMTEH
£ 1% 0(m®/sec). Manning O RERKIILHETH
L < 0.3(in-s), kinematic ¥ p rk 0.6 & LTH B
Ialb—varifilkot, BOhfHi Ay
7% Fig. 6 EFT, KOWERBEFHETLO
HESR, MBEROAREFVORERRE, HVWE
BREBARTHE, WThOWETH, EHHET
N, BHEBREFLVORERRITIZESL 2ok,

¥ 7., A BM L. Sun microsystems #t Ultra-
SPARC (OS : Sun OS 5.5.1, clock A ¥ & 167MHz,
AEY 262144Kbyte) 2oz L 2 B, B EF L
TIBHWKEL b 2B, REETAVCIEIH
BEbHsBEATH,

3) THAOARETIERELELEBAORHY
fab—v3av

BWAFHEA B, CEBNWTHHMEDOHARETS &
FBELT, BPREFNVEHHREFNVOHARFR
LT D,

—224—



25 T T T : . ; : .
precipitation ~——
Tar by distributed model *+=
% by lumped model ==
E st |
s
E 10 - i
5 5f |
0 . L L N
0 40000 80000 120000 160000
time (sec)
25 T T T T T T T .
. precipitation ===
5 2r by distributed model ===+ -
2 by lumped model =
2
E 15 - |
E r -
2 10
<
2
5 5 i
o L L .
0 40000 80000 120000 160000
time (sec)
25 . : . : . i . .
precipitation ——
5 afF by distributed model ===+ 4
e by {umped model ==
E " =
E 15
)
5 W0 ]
2
2
5 5| i
0 e i . L
0 40000 80000 120000 160000

time {sec)

Fig. 6 surface runoff discharges calculated by
the lumped model and distributed
model (upper : sub-basin A, middle : B,
lower : C)

BRRESHLHAEOMHRBRAREROALREET S
LEBLEBALRAL DL L, BAREKEL IR
HMETE L 02(m/fsec), ABNADZERE y b2
#ET% L < 0.1, kinematic E p X 1.0 %5 27,
BoOhERERY Fig. 7077, KVERBEFRE
FLOHARR., BBBAARETNVOHERE.
MNERREAERTHS,

WTRORAKIK TS, REKROHERT D L RE
LA Ly, BFREFAL LA RETLOHE
RROERIKRELS ok, —RIZ, PHEOLEE
THHEERREROERL IV BAEWL, Thwx,
RA—DRAZHETH, RERBEFTRBIETE
TIAPHMBEOFRRER LV bRVEH L EL T
35, 2%y, REFEOFMEMMICHEEEENKBY
EVWxB, EORD, FHROARBETILLTY
Iab—varvEfTRO L. TRk -HHRARER

25 T T T T T T T T
precipitation s
5 20 by distributed model === -1
=3
E 16
S
s 10
]
@
S 5f
0 L L
0 40000 80000 120000 160000
time (sec)
25 T T T T T T T T
precipitation ==
5 2 by distributed model === E
S by lumped model ~
£ L
E 15
?
2 10
£
32
T 5
° ’
0 40000 80000 120000 160000
time (sec)
25 T T T T T T T T
precipitation =——
5 20 by distributed model =«=« -
g by lumped mode| s
E - i
£ 15
)
5 101 -
£
2
© 5f I H
0 A - 1 1 1L
o 40000 80000 120000 160000

time (sec)

Fig. 7 sub-surface runoff discharges calculated
by the lumped model and distributed
model (upper : sub-basin A, middle : B,
lower : C)
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Fig. 8 calculated discharges using 1982’s data
(Case 1) (upper : surface runoff, lower :
sub-surface runoff)
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Fig. 9 calculated discharges using 1990’s data
(Case 2) (upper : surface runoff, lower :
sub-surface runoff)
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Lumping of Kinematic Wave Runoff Model

Yutaka ICHIKAWA, Toshihiro OGURA*, Yasuto TACHIKAWA and
Michiharu SHIIBA

* Graduate School of Engineering, Kyoto University

Synopsis

Various runoff routing models combined to the numerical topographic models based on the elevation
and river network data have already developed. This type of runoff model generally computes the
water movement from an upper grid point to a lower grid point. Therefore it often requires much
computation time and computer memory. In order to reduce such computation burden, we develop
the lumped kinematic wave model using the steady-state assumption of rainfall-runoff systems. The
model parameter values are computed from some topographic indices which are obtained from numerical
topographic models.
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