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SETIE 0.25 sec/m/3, {ETIZ, 0.05sec/ml/3,
EIgIAR T L2 0.1, 0.2, 04, 06, 0.8, 1.0 m #*
HxT-. ¥, BOBRKEE LTI, THELXFRELYS
AENEZBXBBEFRILTHET S & L. Bz
13, A BRI 30T OKEOMIEE —5 mm &
L, BRDFTOKEREL RoBEITHBRRETS
E Lk BETHEIBT A MHEY Iz L—va g
R (FHE) % B-7(a) IOFT. £k, RELLEHAR
E% ®-7(b) \ZRT.

FEHROFZHBGRDOEVIZ &> THHFEBE RIS
PO OBVBELTNS, LER-T, ZThbDET
NEBREOR—OHAKICEAR EEZHE, MEDOET



-1 FIENMEIZ L 28EOSN—F 53T
fi% THREROE (kn’) FHRAREISREIC GD S5 (%) WaEEKHOER

[7Z: 3] 0.0006
{PrE 2 0.004
frsx 3 0.017
{r¥ 4 0.079
I3 5 0.38
¥ 6 0.87

0.07 376
0.44 195
1.94 140
9.03 78
43.2 71
98.5 7

WRG A—F QAR RBSTHDIZ DT LH5FA
a3, SMEEEDOLICETNNRT A—F Z#HTE
RAFELEY P LTEXDBFa—=r T NRF A~
FrEZNIL, AEDEFANRT A—FIZBVWEET
HZELFARTIIAVE, BRFECESFHE®
FTAEBELTW ZEE2EXDRE, ETANRT A—
FRFEROBIEETRBRT IR —DbD LB, E
BoOMBTOMBHECHIB/ESE TR T OBL
TENRLOYRZEATED L) RFEHET VOBE
¥BEXIETHE, LEBHEVEICET MK
BE¥3EThH, EMBICAILTRBERRRETS
EWERICEEL DT LBbMn5.

(4) RHUBRZRORMBRAT—ILIZET HER

Wood 5913, HHBFEHS I2L— 3 FFL
D—->TH 5 TOPMODEL!O Z AW THIER & —n &
R L OBEZHBLTWS, 513, FEmEHES
# 1 km? BLEIZ25 &4 OFERBIENTT IR
BERIEERL RoTW Z L EFHHYIav—yay
IZK»>THRL, ZOFEY A X% REA(Representative
Elementary Area) & FEA CTEAKIRFIERENL & LB
FTWa., FETIE, EEOHPBRLEKHES VR
AWT, BERfEENSSR L L TRREMEE L U@
BOEICHE > THREHER LD L S ICEBHTI04HA
E¥ 5.

a) EMBETHBEOBEICHEYTIER

F-1 X ERFURIC BT AFENER & & O ST E
T, EORBEREOFIEERICONT 58S, BLUHR
ERXRFOBERERLIZDOTHD. ARFEDOTRT
DOFERAP OB I 2 L—va VEEREERLT
BE, BRI LCHRHBDOFEY N s T 7L
ENA RS T 0bDEL X 2RETSH. &4
EERIERT 7 A VERTREL, BhoEF V13T
A—ZIIEE L FFEOEER VS, A BELIHAKX
BixEhEh 20 mm, 0 mm & U, BRI, BB
b 1 EEENATC 10 m/hre ICEL, 30 27 10 mm/hr
TRV %, To%k 1 BEPRICBY LD E SR
BERELTE X .

12 T T T T T T T

T T

discharge from the outtet —
stream order 1 -—-
stream order 2 ----- J

stream order 3 —
stream order 4 -----
stream order § -----
stream order 6 -~ -
rainfall intensity -----

Discharge (mm/hour)
o

0 0S5 1 1.5 45 S

2 25 3
Time (hour)

BH-8 MEMEKIT L OFHHUBN M ¥ T 5T

08 y T T T T T T T T
stream order 1 —

o7 F order 2 -—- |
order 3 -+
order 4 ——

06 order § --~- L
order 6 -----

Standard Deviation {mm/hour)

35

H-9 MEMEILDEYNA K ud T 7 it dEtERE

®-8 RIS TIRIC T AFHE, MEMETE0F
BiH@A A Fus 57, BIUEX-EREELTRL
ebDOTHY, H-9 RIEMET L OFHFHE A
FasI 7t 2BRRELRLIEZLOTHS.
IZFIENIEE | O—RBPLOFHDOIEL>E BBEET
HBZ ENbME. BB —7 BT CROBRIC L
RTCELOERNIEILRBOIX, FHEME 1 OFAET
RTBIZE 2 BN REBIT LA ENEDIZIHIFAL
BZICRROIMHE CY— 2 ICET A EX 0N
5. ZOELOEORRTX, FHEMBERBEZ I LE
o T L, BTFBEALE 3 L AN 4 ORTITE



£-2 WEREHEIZLSHEOSN—T 43

TA—7  REEH (km’)  SRBREHECEHLIEE (%) TMEEIOEE
groupl 0 ~ 0.00044 0 ~ 0.05 311
group2  0.00044 ~ 0.00088 0.05 ~ 0.1 136
group3d 0.00088 ~ 0.0088 0.1 ~1.0 321
group4 0.0088 ~ 0.018 1.0 ~ 2.0 71
group5 0.018 ~ 0.044 2.0 ~5.0 71
group6 0.044 ~ 0.088 5.0 ~10.0 38
group? 0.088 ~ 0.18 10.0 ~ 20.0 24
group8 0.18 ~ 0.35 20.0 ~ 40.0 30
group9 0.35 ~ 0.53 40.0 ~ 60.0 38
groupl0 0.53 ~ 0.70 60.0 ~ 80.0 4
groupll 0.70 ~ 0.88 80.0 ~ 100.0 7

LOEBRKELELTS. i, THRIZITIZHEST
Ba P RERPSORHESATITL D, EOF
BEA2LOMH BRI L L 5 NN REEZRT X

TV ZEERLTWS. EFEL, ZoZ
1%, TRV T O THREARESEICREY
RIFERL B ENH ZE TRV, WBAEBKE
K %2BIzo5n T, fixofEHRENA KT F T
RETEEINEL 258, fEEREEE LTOR
f, 7o & MBI OFER ORI LV o BHER
NI T 7 OBRICEETH I LITERLTEL
DERBHB.

b) FHEEEEMUSLOBZICETIER

FREAIEIC L 2 E T, R LHIERS
THLEOWBRERIIE L REE LV, FREMAED
HESDRX 7y —WMZX>TRRZB DT, RECIRIHER
EEE D L ICFROBRNZITR ).

S TOFHHEGERAMEEHE T L EBHL, K2
IRT L ORBEERE I LI 1l o7 —TIZH8EL
TERIN—F Z L HHBETEIA K 0y 57 2Kk,
ThICHT AEEREEZRD D, F/AV—TIIHFHER
SEBE LT EE»OHSEELRML, REERE
BEFEEHEIC S HEE THRT .

BIN—T ZEDEZINA R0l T 7T DEE
REY B-10 17T, 2RRERICT 325658 10%
BEE, Tbb, FRERSH 0.1km? BLEIZARS
LHHBOEL 2ERIEFITNILRBI EBOMS.
ORI, FEMEICHT AR EITo L i
¥ 4 L EOFETIIEL & BB ED L, ¥ 4
OFIROLFIRERIC & 5N LRESGHRK 9% T
BoteZ LITHET D, ZOZ LIXFIEEAEN 0.1 km?
LTI, ISR L iChzy Blo 848
ZRTH, 0.1 km? BLEiCRBE, FOBYTEND
DOFEHOBEL L D RBRBERTLORARY, BHR¥
EhboFmtsttic@e oP/EBRBEELZ2VWE D
WWRAZERERLTWA, D%, ZOELY b/X

0.8 T T T T T T T T T
traction of catchment area : 0.05% —
. 01% -

0.7 |
06

05

0.4 [ ’ ~-~‘\~ ............

ST 3,
03 T .
s N,

Standard Deviation (mm/hour)

0.2

0.1

0 05 1 15 2 25 3 35 4 45 5
Time (h_our)

E-10 FIREHEZ L OFH NS Ky T 7wt HiEREE

RERENBRLT HBER, ReopEWBLYEEE
BLR2INERL2VOIKLT, ZoEky bR
RFEHERNBR LT IHBEIE, BeofEBRTIERL
FEFREE L LTOREEBRTREZLEZEKL
T3,

7. 8bhbUYUIC

AT, HESER - HEBOEB 2/ ¥ —AET
ZAMRET APLRET 2HEAE - HEIBOT —
FEFALTZRAT I A - HHEBETERL, #E
AEL - FEBEIEGHOCELT IHEERET LV EE
L7 &iZ, EZTofKkoFhE, FRFEL HIRE
¥t & HEAIICR T HEFMEBGEX % AV iz kinematic
wave 7 VCEHTAFELREL, HEB#BICEIL
TeAHBFHHE I 2v—a EFARBRLT, Hl
BROKFRETHHIR/ADOFHRBI 2 TR BEICHR
Lo ERAT. i, ZOVRTF LR HEEKESH
HEHERFIRICER L THERROZRABABTH
V3iab—VaVHREKESEEBRRIEIT ILER
T L LB, HHRAROWHIEAy —VcBL TERM



ZFEEITVY, FHREHS 0.1 km? SLECAe5 &HA
OHEHEL Y LRGSR REEL LTORELE
EERBI EERAL

Wood HIZZDEMBM 1 kin®> THH I ¢ HAY
Talb—YarRLEYR, KFROERTIMN 0.1
km? Lizotc. ZTOBWVRE, BTIZBWERIHET LV
OBV, HBLTHIFEOKE SOBY, FHERMHES
RETHLHOEMIBEROBWAREIL L >TERS
LEZLNDN, BEMZZ 5 LEFRR 7 —Lizie
SR EBFETIONEVWIRMHBEZS. Z0X
5 fEIAER AR E TR A2 2BREHEOMAE & Vo
FHMGRETIRRVONE VWS EIEHEDT, £
BOFR TR~ 0ARFIHET V2 Avy, BLEH
Labd T H LEHRERY A XoFELREE il
LRWTH A, B, TDXIRHEE, FOLIH0VD
KEZOHFEE—FLHELTEXLTHLIVRNLNS
BHEOXEEMDIOTRELELSZLHTES.
DOLBEYHMHT AL LEELRBERETHS.

>~
—

W AFRIISCBAREHARRRBRIIE B (WK - #
KFH), RAFE A (RE : BERE) BIUWIINE
M — O ERIT TiThbhi. ERERKRE
BHBETHAO DEM BFHBARHFEMICL > TR S
Reb0ER AV, ZIREEHERXERT.
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DEVELOPMENT OF A DISTRIBUTED RAINFALL-RUNOFF MODEL
BASED ON A TIN-BASED TOPOGRAPHIC MODELING

Yasuto TACHIKAWA, Akira HARAGUCHI, Michiharu SHIIBA and Takuma TAKASAO

A distributed rainfall-runoff simulation model based on the BGIS(Basin Geomorphic Information Sys-
tem) is developed. By using the BGIS, a watershed basin is represented as a set of slope elements of a
quasi-three-dimensional shape by making use of cubic spline functions. On an approximated slope element,
water movement is represented by combined surface-subsurface kinematic wave equations considering a
change of slope gradient and slope width, and discharges from distributed slope elements are routed to a
basin outlet through a channel network. BGIS is applied to the Shirasaka experimental basin (0.88km?)
in the Tokyo University Forest in Japan, and runoff simulations are carried out.
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