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EREBINFAIEINTEY, Ec+o 7B E
F—%, RRF—y I LbhE, ROTHEVSTHEL
SEIHTHBONERNRGSLNBEETIRAA> TN S,
TNS OFHEE, HMERE EEPEEEIz RS,
MBS OMEIREEZZ R TE 54, BHERHE
MHBMIGETH B AN ENTNEETH 5. '

AARTIE, HHERMEEFERHOREZHE
Fio R UERTRIE STV TdH 5 TOPMODEL (Beven,
2001) ZAWT, IIHUNRIRIC B 2BHHRHEOESF
1) 2% %75 . TOPMODEL 11, ik Higass
NOHMBRORBEZEMAICIRZ D ZENTE, HR
WDKK HHREEZERB LU AZEFINTH S, TED
BHABEER oM EICk > THRa BOFISAZINT
W3 GIS (Geographical Information System ; Ht
HER AT L) Z2FALTHEBREBITIZHTD
EHINTWS. UL, TOPMODEL iz & 5 i/
TR TOFRHANT TR, RIMgoHANEREN
BREWSHEEBImEI TS (HES, 2004).
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)

BEEREBEOREE ZOMEOmER RS-,

LIAT, ERIBRINTVBEL DFHEIR, BE
TREEFNERNZNI ERRETHo 2. 2D
LRI HHERBEF N TRAERMETHD, &
D) THMRESRD 52 LTI BV 5 Bk
BA{T, AxOMAREZSHERRELTIRL, Th
ERALT ARV ICEETH o~ Lo,
EFETIIETEROEMEREILIZES T, SEOREILF
ENERIN, HAERETSIVE RV M2 R
CLTW3. B TH, EHo{to@Rice> b2
BEREMTIVTY 00, ISREEREL, BAK
MEBTOLNTVWBFRETHD, £PFETIE, Z0F
BTN TU ZLERWTEFIINS A—F DREE
BRETO=.

T—5 EHik

1. BT BT

PFVORRBRTET, T O 57 4915km 1AL
T B N KSR S B 1R R AR P I R S e
SRTA90.005km?, 5 EAI265m DU TS
5. M1 ICRBOBRERYT. RRRMTI, Wit
RO & 125 UM OR TR ER

UK B8 >Rt T
PN R 5T

'Kyushu Office, Taiyo Consultants Co. Ltd.
*Professor Emeritus, Kyushu University

*Corresponding author (E-mail: hiramatsu@bpes.kyushu-u.ac.jp)

—161—



152 W H #® F 5

-

N
)}
>

2
>
d % 9, Ora /?.

7

Fukuoka C.
0 Skm
==
® Rain gauge In the open
- . Welr in the stream

1 HFHKRBRTR.

SICHED (Hp S, 1982).

Fiz, TOFBROMAER, FHEICH > EMEITE
J ¥, RENSEBRICESY - BTV EE
Fubh & LMEARMT, 25 OFfEEFRIC D55 S
3ZFNTNBBBLUCS%THS.

—%, ZOFHIROILEDKIBHMIZEERLE & WK
TOREBHEXORY, ZEO LRICHEETIEREL
BREVAHEMHIEIORYI> TS, HFE50cm
HEICEET S LBIEE S 10~20cm O LEIZHRT
BIRNBKBREMIEEITNE L, AEKEE L TOHRE
ERELTWDHOEHRIEND. i, HERRMS
HE40ecm O EBITBNT, £ DRDERZDEH
XD HBIRERIABEEL TS,

2. BIiRT—4

BHENI1982EMN S 198TEICHO > THEES Nz, #
AOBEEZBIET -0 0OMESE, ’1ITREH
HEMHEO—HFICRBI N, HEMS OFHE
BFIZDOVTIZ, B 1LITTRI NS I BRRAKAER %
A EFNRTI SN TS, EF LKL 5 EK

ficblo THRIBEZBELAET DI, BA
=AYFLmUAEFEEASOEEENTmOEFEL
7=, FRATICIZI983ED 6 H S 9 HDOF—F .
ZhiE, ZOHMEBEREPEEREOSVWEMIZS
720, 721983 T RIREEN S KEBEHAKETET
BARRETOF—INBGBLRATVSEIENS
TOPMODEL IZ X 2BITICEL TWB EEA D
TH5. 4 r BEfTF—2ELT, 6 S I HEH
BTHW, 175 —7 L TE—AZLDTF—% %
A, BERehEnI0oHBE TEEINTSD,
BRITIC B0 RO T —F 2 HW .

3. MHBRTE

(1) TOPMODEL D%

PRI e BB L P ERRICAR I NS.
MHFIHRROYEA/E LS ZBEZETES LN
SHEMNHD, BEIHENLBRMBETHHEND
REEFD. ZHATE, MEOKELIEH &
B HMBEST I TH S TOPMODEL # H Wiz,
TOPMODEL Tid, Hi&kii B L TRBEEXT
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EEHiIEEMImRICaEIINhES Yy RT&I
SHERBTHEL, HHORREREELTVSE
B, BLUHIF/KREFEEOKINZITEDERBTEHE
T2, ZOEFIORER, e kxs Uy RT
SEIL, &7V v ROEENSE 5013 DEM (Digi-
tal Elevation Map) #®&IZHEINBKS Y v R
DHIFEIEEE (topographic index : MMM M5,
HBRELIBEOREMPEEREZEL, HRK
DEEZEMICHETEZ2HARHS.

(2) TOPMODEL DR
TOPMODEL T3 iR T I BT 2 TFROFHNIZ,

RATERHETEDIHBDEL TS,
g; = T tanp; (¢))
S,
T="T, exp(—;‘) &)

TIT, g ESEREALE S 0 Ofgfnihyg [L2
T, T, ABETHMOMMBEKRGRE LT,
tang; 1327V v R i OMREHR, S; 137V vy Rid
AMETCOERRER (L], mZEFNIST A—F
L] Th5. ) RdMTFAmAMEREPITTH
Z&, O RGBKREESTBERER LIERBIGRIC
HBEEFELTNS.

¥, BT v TI2BW TR EEREN
BRI BEERLDBE, MTFAOHNIRROLS ok
T3,

g; = 1 aq 6))

Z T, a; REBBHMRES D OHEKER (L],
r RS mEEE LT TH5. s,
7R U FAREATIAT 2K DOMEEIC A K
T35 UED ), ) KhokAMESHS.

— %a;
S;=—mln T, tang, @
HROFHEFRERS, 1R, WBEAOLY U v K
DEFELBIETROSNS.
T=_1 S _ %°a;
5= Ar |'=Zl< m1n Rtanﬁi) ®

ZZTARBREADT Yy ROBETHS. ER
i, ;<0 LADPAKRETORITDEREINT
N3,

LIZFRNTEMICEE ;=17 THDEREL,
@, & XEANTr2HETDE, RREHES. K
FASERILT B Z &7 TOPMODEL DRTER G TH 5.

T o B a,
Si=S; m(7 1n’12,tan,3,-) (6)

_ 1
"=

T

In—2%
,  Tytanp;

M

Nt

Z 2T, In(a/(Ty tanB)) 1d 14 — Hi I $5 42
(soil-topographic index) T, r X FOHBEHMET
H3. 1 HBEENRE CE O H S I3 K ENICRE
HICHAET 50T, 18— HBIEEII KU E
(hydrological similarity) &®MENS. £/, T
DFSFIEME T, 43,

In7,= —Al;izlln T, _ ®)
THEAZ5N3. ERXEAV3E 6) REIUTOES
icEgaIh .

§i_si — a; _ -
- —<1n tan g A) (nT,—InT) 9

A
A= %Tiglln tai‘ﬁi 1

Z Z°T, In(a/ tang;) 3 (topographic
index) &FETH, A X FOFRFEEETH B, LRI,
S, BMHEBNTOMEEEDRELBKBRERORE
TEINBIEERLTVS. [RICHRAT T, 118
HTHY, MHEEOHHSEATHIL, S, Ol
5 i HRICBT S S; OGHNRREINS.

(3) TOPMODEL DE+EFE)HE

TOPMODEL i ARBES, FRSRIR, BIAIRO 3 D0
BEmERELTHY, MRS, MR ER,
R E R THEE NS, H2 KEFLO

root zone

SRZ

SRmax
Uz,
unsaturated
zone
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WiEAETRY. AFETIE, ThaEgENEsILE L.
ZEHEHTOKNKZEEIUATOEBDTHS.

OWRBHRD KIS

KR, EEFRBREOINKIRBROATERS.
NSk THREEOKFERZE SRZ [L] 2WAR
Tk B., 725U, SRZIIK2 TFRAIZZEET
5.

SRZ,.s, = SRZ,+ (E,—R)At av
E,= ET(l——s%) 12

ZZT, E, BEXREHE (LT'], REIBKER
[LT™Y, At EHERBZ Ty OB [T], E 3%
O FEHAL [LT™Y], SRmax iZARBEE/K S FI A TR &
[L] T®»%. =L SRZ,., > SRmax D& &, ¥
#IX SRZ,,», = SRmax £T&T 5.

SRmax ZEBROBRICH D, BEBEANOKE
ENIhZBBALEESE, $/bbSRZ<0&izo
72BENE, ISRZ, | TRINDIKRFEMEN X, 2R ff0
BICES L, SRZ, 0, =0&T5.

CfEMIROAKRIE

SR O K B TR 0P REE L THRDbR
%, WS O RTHE Q, (LT & () X%
WRERITHEITHIETRANSRDENS.

Q, = T, exp( —A)exp(—%) (13)

SHERIAR S ORBETEEFERER S 1, EXiC
THBARE Q ZANSZ LI T, RATHE
ns.

9

T, exp(—2)

RO ARINE

FEIFNIRITAR R & faFs 2 D 7 < — YRk D7
BPEissd. W20 S, EERRERE L), UZ 3fam
BADKSEEER [LT™Y, SUZ ) v ROK
R L], {37y FEBEZRITHRAFTHS. S;
) RE 19 RSEEEINRD. S M0 ERIR
BTHNTZOF Yy RREMLTWS L33 h
WEHERD 5 ORNAR I ERBERR EX, LT &
Bo THIERmMZRTFL, MBOWCHEETS. Z0&E
SUZ i3, S; M0 E-RAaThTERERE2EZE
L,

(14)

§a= —m- In

SUZ,yop = SUZ,— UZy- Ot (15)
&L, S, MIETHIUIREEN 5 OBRRNREIDOE S %
MAT,

SUZiy,n = SUZy+ Xy~ UZ; At (1)

&%, UZiTDWTIE,

_ suz,
Uz, = S, an
UZ;, = Kyexp(—f-z;) (18)

DLIRMBREINTWS., T T, ¢, 3HERRZ
BT DINTA—% LT, K, ZEMBEKFREK
[LTY, FRART—U T NRT A= [L7Y], 2, 13%
ZYw RCOMTREETOREE [L] TH3. 25,
£, 2 S;, m ORIIIRD &5 RBRNH 5.

i = fg, 19)

3w

AT, A7 REHA LK. 2L, UZmax
[LT™Y 2EHD0ENDB.

D EOFEZFRBERNOELS ) v RZDWTIFS. I
B, HEHBMEROLD, BHEHENKESEELR
WIREE DY 2 BRI HIBIE 2 B, ZORRT
LITRODTEHETZHEDH 5. APFETIE, EFINV
DFFEWHEEEBLT, &7V RCEEREZ{TO .

@OEFHERFROEE

TOPMODEL 2BV 2 HEREFIN Iy hOT
EDE U THRRFENRT S D, HEEROE
BRI AR TITS.

t =§——ii—— (20)
ke & RV-tanBy

TTT, by, BMBHRBRELLT U v Bh SR
RIRETORKEGERM (T, 2, IMERFORTH
MIZEENTVSS Y v R i TOBKERFH L ~AD
BEgE [L], RV 13w (LT, tanBy 13277 ) v
ki ORARFARE, NDRFEROETORTZ Y v
RETH .

O T EFRERDOE

PLED XSz, B%lt TOMRBR, faRs, AHEm
HADHEZTY, EAROKNEZMN SRR t+ALIZ
B BTSSR REERATIHETS.

1 AZ UZ;, At+ Q- At (21
Ar 5 '

L, SHEBBEO S, 0BEFIIE 14 REH
W3, 28, stEBRBRE LTI SUZ K0 &HRE
5 & D IEKREERILEND S,

LAk & > iaiE%ER TOPMODEL T, Bifi GA T
Lo TREEFERETOLEDD DRA/NT A—FIT,
m, Ty, t;, SRmax, RV, SRZ O#IHE SRZ,, B
KR UZmax D TETH 5.

Sitrar= Su—
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1) HEIEIE

MIHEEE D FHEICIL, multi flow direction 7V T
UZXh (ZHEB5, 2002) AW, UTIRZEOEEZ
B,

ZO7NTYXALTHE, DEMOBEAHI Y v R
BETBICHAFMIZ S EOMET S5 v R4
B, TOOBYUHEIT Y Y RILVEFDENETOR
By RIZKBARTIZDDEEZS. B3 ICHER
WD DEM #7R7. iad, BFETII—T10m DIE
HBT Uy RERAL, HBAOS YU v REFIK5
&=,

B9 2 2007V y REIDERZZE AE, EHE
Uy ROAWEEDX EL, JUy RiDHETFHRA K
k=1~8) ~OREFLE tan B, ERRXTEHEZ 3.

tan By, = B § (EFTHTD (22)
tan By, = ﬁ";—f ;T 23)

FFHE b ~NOF TR OHEKER A4, [LY 11,
Ty RikBFBEKERA LI 20T, X
ATEHTS.

tan By L,

A=A '4Z(tan Biij)
i

249

ZZT,  RETFAMERTRAT, L QW TFHMj
AOEBTHB. L; 1o FHMOFHARIRAL L,
KRR THEHTS.

L,=2X pnmm (25)
L= -‘/%Dx . G )

PEZAWD E, BTy RilCBT 5 FHLE
tan B IETRRTHABNS.
Z(tan B,L;)
tang; = ]E—L, 20

7

IOy RiOMERMAR tan §; 2 5, HFHIEE

RATRDEND.

a; |\ _ A;
ln< tan Bi ) =l Z_(tan Biij) @)

(5) ARV

FHFETIE, RO UEEZANT (12) ROERK
fLE; (mm/d) OFtHEZ{To2 Gul - =5, 1999 ;
ERE, 1999).

8 g+ T g (29)

Er= 3Rt yinte
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Z 2T, AVGIRE T, o 2 MK RKE DL
# (hPa/C), v REIBEEK (hWPa/C), R, IZIEBK
BHE (mm/d), E,3%EH (mm/d) TH3. &
NZENOEERELTIIRTY.

6.1078(2500—247,) _ 15T,

A= 04615(273.15+ T) OFE
(—30C~100C)  (30)
7= 6222 5o>f 1016)—2366 8T 6D
P=P exp{———g—-z} 32)
R, (213151 T)
R, = 287.0 33)

2T, T, RATHKE (C), PIRITFHRMKE
(hPa), P 3 FHHESE (hPa), g i3ttt EOEH M
HE (m/sh), C, REZOEELE (J/ (kg * K)),
R, IHBEROGKAEER (J/(kg - K), z 3ES
(m) TH. 2B, ERBEHABIIKEZ BN TH
FEhTHRBRWZENS, ROHEEREH V.

R = 0.035{((1—a)0.18+0.55%>RA

— 0T (056—0.08/e, ) (0.1 +0.9%)}

(34)

R,(cos ¢ cos 6 sin w,+w, sin ¢ sin 6)
7{1+0.01676+ cos(0.01721(DOY—186))}

(35)

R, =

& = 0.4093- co0s{0.01689(DOY —173)} (36)

w, = cos}(— tan ¢ tan &) 87

N =2 <ﬂ> (38)
. T

R, = 1365 (39)

22T, a BBMOTNVARE, 0l ZATFT 7 RN
W I EEK (= 567x107%(W/(m*K")), ¢, i3BF
HAREZE (hPa), R, ZABELR (W/m?), DOY it
TEMNSOREK ), ¢ ZHE (rad), §iZH#
(rad), w,\3F¥fA (rad), NIZWIBEFRG (h), n 3B
HBEER (h) TH5.

¥/, BRAOHEIIRRZ AW,

E, = 0.26(1+0.54u;) (e,,—e,) “0)
15T,
e, = 6.1078 X102373+7, 41

A
% = 700 % 42)

ZZT, u, \ 3EE 2m OFHEE (m/s), e, 1EH
THEIRITHT B EAKESE (hPa), H, 13 HFY
HISHREE (%) TH5.

BB, LROEICKEE RS PTEBESE, BT
SR, FTMIHEE, 2 m OV EE, R
K05 — 5 HEMEREEE ORI X5 b0 %A
Wiz,

4. EFNLOEE

() BEDCR®

AP T, EBEMEFIITEERZMZ, 2 D0E
EFEFIVEER L. £TOEDR, HEWHishFEOE
ATH 3. HEOEBHRIE, HTFKAEHOSTIER
BHTERNWI ENGNoTHED, RETH 2 DORS
ZHRETIHENHBELEDhTWVS (ZHS,
2002). = Z CAME T T/ARKHITMA, Eni
hEEEELRE. ZhiCk-> T, #kEBoRERRE
BEOREEZRA. INEELETFIN]1ET 5.

HIVEDDEER, BEBOFHERILTSHS.
ERo ki, BERICEFERR AN Z &I,
B & EEICT 572D O TOPMODEL D& ED U &
DTS S. UL Lahs, BEE U TOWIEER
DERBHEEIZS) Y RTCERR-THY, ZOXD
REFHBEOEWIZLDES Y v RTOKIHED
BWE, BEBERETANIA—FTEBTETNDS
DI END ETIREENARS. EEERIEST IV T,
FIRMEIRIREEIC B BB DB OBERNDH - 2 BE,
WEIEREINZVWELSEEb A N (HES,
2004). ABFFETIX, TOBEIRL> TRELEEN
EFNCEADHEBEERTHELEDIT, BERNES
NMZRshBHEOREZAEYT. ChEBETFI
2&75.

@) BEEFIVOBE

OBEEFIV1

BEET)L 1T, BOHRHERES TS0
it R LR Em L, Az =
DIHEIL. M4 ICEF)NOMEERT. R
EEA S IR ERHER S RN RSRET 50 L
U, MBS, MAOKIGEE, HTKTiHOHEE
WHEHERIE T & FRICTS.

BRI, RROEREERT, ﬁﬂtﬂUQU)
L EARBIRIC S B ER R 2 B R BT R R
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zonge

N
] unsaturated Si

4 EEETIV 1 OHE.

Q) ICHNML, tizHLTIn(Q (1) L RIFRER
PR ZERT (BES, 2002). 2D &=, Bt
QKRR TERTES.

_ §s(z‘t+At ) (43)
Smax

Qsf, t+ar = Qos/<1

ZZ°T, §s,,,- BAfamR EBoEFRER (L],
Smax iZE DmAM (L], Qu X FfaFfE LiEAE
fahizE =0 RO LT Ths.

TIBRF R Q, 12150 B TR DRI RT
DEARL T, SHERBRED Q,13,

Qy = @(1—RT) (44)
LEEBDT, BHEMEKD S, 11, ERE @3) R
MHERRIC L TRD 3.

s _ {1_ Q(1—RD

Seis = }Smaxs, (45)

0sf
T LEOES )y FORFERRE S, 13, K
XTEHEINS.

Seis = SmaxS,—M(Smaxv—gsm)
(46)

Sy M0 ERRATHIUL, T0OF Yy FifRIL
TwaEHrah, @MERREZERL T,
SUZ; 0 = SUZ,,— UZ;+ At (1589
EL, Sy METHAULERSRD 5 OBRAR OB
ZMAT,
SUZiy4nt =
&9 %. »
REFIRTEAOMS UZ, koW TiE, A7 KT
S; B SLICBEERMADZE K& TRATERD 5N,

SUZ,+X,— UZ; At (16F)

= SUz;
vz, =5 o @n

@*ﬂﬁ’\@ﬁ%%“ Q, LT BARIVEETS.

Xmm[C(Smaxs, Sy Sirl  (48)
AT: 1

22T, CIIEEREK [T™Y. 1238, S, IR
HazatbDeETs. 20 LEFMMR EEORER
BRI,

Ssﬁ.H—At sfxl <Qy t+ Qs/t

Qv.t

J—izz»m
T i=1

(49)
2D, 43) R&D, HhHNEI NS, HiE
N5 ORHERE, HTAFHICEON R & HRHE
REMALDOTHS. B, BEEFI1TE, &
HRHESFIO TEORMINT A—FITMZ, Q,
Smax,, RT, CO4@EMAGE1IEDNS A—
¥ DEBHFRRZITS.
OBEETI 2
BEEFIN 2 TRERBOSHERLETS 2D
mﬁﬁmmix—yééﬁUvFrat&ﬁTé%E
MNHD. 5, EELEEEZERLEZNIA-F &
T50, EELEREOHMEREZHDBENRHS.
45 1%, BB ERTTIL L i & OERE LD,
iR R O ERE % & > THREN OB
EZ 70y bLIEHDOTHD (ERS, 1986). K
5, MEIGEVNEERBLEENAE S RSENICH
HTENGMND. —H, TV v ROMBIEEDO 0
HE6DEDITRo TS, ZORMS, TN
Z)y RIFEMBIFENREWERICH D, XETE
B EMBIRERRC XS BRafEmicd s 2 &880
5, ZOZEREBL, AR TREEHIBEOEN
ZEBTH0ICHBEEE AW, SR max 2 HE
BRI AT 5 bDEL, RZ 28K ELUTRRATE
HT 5.

Sanx::RZ-m< 4 ) (50)
tan B;

—7%, SRZ O¥IAME SRZ, v& SRmax 12 5% 5 H#5R
WE2RZ, LT, RAELVEETS I EELL.
SRZ, = RZ," SRmax (6D
BIEETI 2 TIHEERTEST O TEOKRAINT A—
FD>5b, SRmax & SRZ, \2&H>TRZERZ, D
BHERRETOILENDS.

@) RANGA—=FDA—F 15
BEAT7INITY XAZAWTEEEERETY M\E
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0.0 | g | | 1
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Dimensionless slope length x
5 HETEE Gl SHxERm) SfEE GED ofER (FRs, 1986).
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6 HBHEEROST.
NH BN, HEMESF)), BIEETI 2 TR 7HE, BETHEZRTESIICEE Y FIZHWL, EERE

BEEFN 1 TRIWEDOINTG A—FTHS. BIZHT & LTI, S L RRE, T — MRTERERS, —
WIVXAEUTERDEARNEM GA 2 AWk, BN, RABEREZRWE, TTT, ZREIIR0.5, 3



TOPMODEL {2 & 3 /MRS B DBERFEHOETY > 159

REREIT0.05& L, Bl{bitER T ETORARNK
#3100& L 7=,

FTUAEMER g #50@AEREEES. BRTE Y
MEERRIE ST LEEETIV 2 TRS6E Y ~, &
EEFI2TIESBEY &L 1 DOEKDBRET
28Ey hTERRYD, TNFN1DDINS A—F
2RTHOELT, 1 DOHEETEIITZEDOEFIVIC
BERTRTONTA—-FOEEEZFTOILIICHEL
Je. k #EEES, i 28y MEBLLUT, FIRITEYLE
BMEF)NTiAmiZi=1~8, Tpidi=9~16, 1,13
i= 17~24, SRmax 13 i= 25~32, RV X i=
33~40, SRZ, 1% i = 41~48, UZmax; 13 i = 49~56
ST TH0, EMERTOH 2EKE Ot
EFE g, LETE, mOEERIUTOLS 22 5.

my = mmin'*'ﬁ“‘;{_—'lnm'“ ‘Z 2i_l'gi.k (52)

i=1

ZZT, IRA¥ min, max IINTA—FHED LR
ETIRT, HESININS A—FEOHHEMNSH SN
LHEZ2MNENDD. FETIE, MTHORTH
BIZL > TENTNOINT A—=FENED S BHHE
Z1OXDITYWEL, ZOHANTORELEZfT .
HEEDSEHMETEORIC EOBERS L TWS N E
FKTWISENS, TR OBE CIIRRFR & BHER
BEZAWT, MHFOREZOMKICHET S DON—RH
TH5. EPETR, x° SEEMERED S EKEET
DOEEHELHNICKM TEIRETH I EE2EHR
UT, Bl GA TRD=NT A—F % fn THERERTE
FI, BEEFINV]L, BEEFIN2ZFNFRIZED T
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1 NSA—FHEOHHE (mm-10min.Bifr)
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Min. Max. Min. Max. Min. Max.
m 1.0 20.0 10 10.0 20.0 1.0
Ty (X 109 1.0 100.0 0.01 3.0 1.0 100.0
ts (/10 0.6 12.0 1.0 1000.0 0.6 12.0
SRmax 10.0 400.0 10.0 400.0 — —
RV (X 10% 0.16 3.3 0.001 4.0 0.16 3.3
SRZ, 0.1 1.0 0.1 4.0 — —
UZmax 0.1 10.0 1.0 40.0 0.1 10.0
Smax,, — — 10.0 500.0 — —
Qs — — 0.1 5.0 — —
c — — 0.1 10.0 — —.
RT — — 0.5 1.0 — —
RZ — — — — 1.0 20.0
RZ, - — — e 0.0 1.0
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Summary

TOPMODEL is a storage-type semi-distributed-parameter model with advantages existing in
each of the distributed-parameter and lumped-parameter models. It can consider the physical
characteristics in the rainfall-runoff process in mountainous basins to some extént and has
lately attracted considerable attention in the research field of rainfall-runoff analysis. In the
TOPMODEL, water balances in groundwater storage and root zone are calculated by a simple
lumped-parameter model. A basin area is horizontally divided into small square grids and phe-
nomena in surface soil layers, such as surface runoff and groundwater recharge, are expressed
by distributed-parameter models on each square grid. The time-varying runoff—éontributing
area during flood events can also be calculated in the distributed-parameter models by judging
the generation of surface runoff from the soil moisture deficit in each square grid.

In this paper, we made some modifications in the TOPMODEL and tried to improve the pre-
diction accuracy of river discharge. First, in the modified-model 1, we introduced fast runoff
component in the runoff-contributing area. Using this model, we tried to improve the predic-
tion accuracy during flood events that can not be expressed only by groundwater storage.
Next, in the modified-model 2, water balance in root zone was calculated by a distributed-
parameter model to consider the special variation of thickness of surface soil layers on each
square grid. Unknown parameters in each model were optimally searched by a simple genera-
tion algorithm with the fitness function defined by a 2 error between observed and calculated
river discharges.

For the results, in the modified-model 1, fast runoff occurred at the same time as peak dis-
charge and it improved the prediction accuracy during flood events. In the modified-model 2,
the prediction accuracy during low-discharge term was fairly improved.



