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Fig. 1 Influence of forest, soil and bedrock on the runoff process.
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Fig. 2 Comparison with various methods of separation of runoff components.
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Fig. 3 Topographic map Oyabu Experimental Basin. (:gauging
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Fig. 4 Schematic diagram of soil and bedrock.
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Fig. 5 (a) Water content of soil columns 24 hours after saturation under four different conditions.
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Fig.5() Change of water content of soil columns under four different conditions.
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Fig. 6 Recession curve of storage in the storage function: Q@ = K « S”.
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Fig. 7 Schematic diagram of the boundary of soil and bedrock.
(a) Fissures of bedrock are filled with soil and the saturated zone is
continuous.
(b) Figsures of bedrock are not filled with soil and the saturated
zone is separated.
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Fig. 8 Concept of the soil-bedrock storage model.
8 b ST T TV OfEE

3.5.1. %=

EFNVERSIWRT LD, I, 4, HERPRT IO vy TSR, 18-
HASHIFHEFVERRI LTS, FROY 7 BT AR L MHAOMR, B
FULEES v QIR E 1Y v 7 SEE Y v AOBBEROBREZ, FEEKTCS
AeN5H, ZOREKEE, BifiE CORNEEES &, EROWHEBM RIS 5 &
SWHER LI, LieHh->T, By v o7k THBEoTwa, HTRENLFhDS
Y ODWHEBORZ LAY v NTEBLTWEH, LIS v 7 ke ANTHK
R EORMEREBOBRE, ©FVOBBRIGEM LD TH S

— R TE b T T I R R itht%ib&wm,ﬂﬁﬁiv%®ﬁ%
DEIZEFIL TWA L9 &I ATIE, MAKRBESTKERARHERS, ZOLIRE
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MRS Qc, 1Y 7 oDHES Qs, HES VI NSDOMERY Qr &5 &,
Bt B 52 EQ (1),

Q) =Q&(t) + Qs () + Qr" (1) (9)
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TEHEzZSNS, IIT, QeriITETHE L COMERN S DWHET,

Qc* (1) =Cy+ Qclt) (10)
i, &, RIER»SOWHE Qs™, Qr*,

Qs*(t) =(1-Cy - Qs() an

Qr*(1) =(01~Cu) - Qr(t) (12)

TH B,
FEY 7 Ay v ricid, BBRBERERR RN (1) RSN, BAENEE () »PE
LBl d, BEy 2, Ty 70 0BER Ta()MMHEE N2,
ERETFAEEOMETH S, UT, SRS T LBATHL,

3.5.2. MRIGERE L AREBE

WRFERE L, BN S bEEEMERR LR TY VY 7 ICASHETH S, KT
FNTE, KEFEOBEEMBRBEERLZVWOT, ZOWMHSIERRLELTwE, 279
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&, BIOMER & QM4 HILL LB WA T, DD D 2 5 24BN TRED IR %
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Ert LTEZE, BENBBABUTELL b DEL, ExvIZHSHLIL e, BELD
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Table 1 Monthly evapotranspiration ratio e, for one year in the model.

Month e, Month e, Month e,
1 0.02 5 0.10 9 0,13
2 0.03 6 0.12 10 0.09
3 0.04 7 0.15 11 0.08
4 0.05 8 0.16 12 0.03

3.5.3, AhEICEITHITE &N
HES > 7 TREMBHZREL T2, IFEBEHO POMEE, ~=>7A»oP =5/3
YUt Thbtb, FERHE Qe s, FMIFEE ScOBIfE LT,

Qc(t)=Kc+Sc(t—1)53 (13
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TREIND, T, Kcl/37 A==t 35, &/, WENEESDELIE
Sc(t) = Sclt=1 + Rn(t) = E(t) =~ Qc(1) (14)

THb, B, FEFVCBWTHES Y7 2H0ns 2 kg, RS & EEHHERS
BOEET BRSO, HFULLEETIHAYL, LaLiass, gikilicsidse—25
WRIZARE F O EBERHERS 72T CEEBETEL Y, Lo THEDNA Far o7 L0
WEEEHRET 2 &, RERHEEELLIES v 7 20 NS THL EE 2T,

3.5.4, HEBIHBIIAFEERHELUEE
THEY B A Ss L HHE Qs B L CEEADEBE Ise ORI, kA
THEzZbhb,

Qs(t)=Ks+ Sst—=1" (15)
Isp(t) =K+ Ss(t—1)" (16)

ZZT, P, P2y, Ks, Kji3/N\o A~y =35, &7, IFE&Ss0EL,
Ss(t) =Ss(t=1) + Ry(8) = E,(t) = Qs(t) = Isr(2) (17

LD, FBEHREHERSELTO Qsid, /34 77 u—SDMuHHES» S, TGS
WOEELZTIHEREERDETEEATYS, 328THRE UL 310, 8, T8
FloFhoga b L8 o oM g E IERE2BRCH D, NI A—F—PiF
1EDKREWHEIZEL ZEPFREND, PO, HBOLBEKZREHICRERET
BIRGA—F—L WD

ESAE «@&ﬁﬁlw%%x P, D{E1Z, 34HITHRELzL S, #in s
BANBETABOBHOKRE S PRETLLDT, P OEIKECFEYEISAREL L
5, IS o EEC T THERNCEITESER I N TV 35, H 2 WIEIEERIK
KOG EHBHEMPEET AP TRKELE R DL EbNE, LT, P,
DN, HTROGEEBEERIEST S DT, Z0OHOHMER, M ERSEE 59
SA—F—LWABTHESD,

3.5.5. BEICBITAIFEEHEH
33HTHREI LI & 5, EHE»SOFHIE, HhE2HET AT AOENLE B,
WHE Qe LR SrOBRERATEZ 5.

Qr(t)Y=Kr+Sp(t—1) (18)
ZDEE, IFEE Sy 0ELE
Sr(t)=Se—1) + Isp(t) — Qr (1) (19

s, ST, Kpidmod A= =¥, MRETHFBSLICERELTRD S
:&&Li.ﬁm%@bfﬂ4lmﬁ77®ﬁﬁ#& BRSO B H & EE T RS O &
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3.5.6. £&®
UEBEETFNCEZRBGRT, 54— =%, B2ERTS5ETHS, chdo
No 2= —lF, WTNOEEIOEBHUEZE5Z 55D THD, FHEOBMBMICHREL
e, FEFNVTE, LTRSS L EERERS ESHET 2 Z EBENTHZOT, E
BRANCBRA L 2 LRAB(Ry, Eiy, Ery, Cu, e, )&, BHRELT, FOBOAHET
Rppz Ll 2B, NI X—-F—Kc, Ks, K; DB, FHEEEEMZL-T
EFNFROBMRBCETHIE NS S, EHEEAES mm-day &7 5,

F2 EBEFNVEBUBINTA—F—
© Table 2 Unknown parameters in the model.

P, Ks :parameter of storage function related to soil water
runoff, respectively
Py, K, : parameter of storage function related to infiltration

from soil to bedrock, respectively
K¢ : parameter of storage function of a channel

4, DR EESBTEETIOER

FETE, TTNVORBRLREHETEEZRRL, BREEREAREHO 7 -5 cow
THERT 2, KETHO27— 513, 19905 & 1991F O RHBAL S & U'H BAIO MR &
ROF—5TH%,

4.1, EEFZ®

4.1.1. EHENFIE

KEFNWEHEAT 57— ORMBALE, EECHRD L ENTE SN, I 2 TraRFH
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DEEORMII B 2E&5 > 7 » 5 ORHE, Wl 185 r»oiEy 70
FERSKRDENS,
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Table 3 Constants determined in the model.

Cy = (,05:area of channel system to total system

Ry = 2 :interception of initial rainfall (mm)

E; = {).2 :evaporation rate (mm/hr)

Ery = 400 :evapotranspiration not including interception (mm)

4.1.2. TRTEBES L UBRBRHRDOEBEIMEL K r DRE

—R12E» S 1 BTk, FHTRLEESDRE20T, ZORAEEHEOH
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b, #IT, FMTRLMEODLOE (T b, BESHRL BV & &) Rz,
FATHES OB A3, EEREEZRTEZ SN0 T, ZOHEHE,

Qr=Qr - exp(—Kgr+t) (20)
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BB LWL, Kphkoohb,
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HTiE, Se0) EEEHC, FHEMORBROEMNE Q (LN) %, Q&(LN) & Qs(LN)
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LA TRDERY, —BRIRTOREHENNT A5 —5RKD 2 L ZHEETH 5, PN
22N, GESEICIED D ZENELINETHE,. FHZ Py L Py 2RISR
BIEFREEETHD, FI TP, & Py idRICERE LTEZ, BYD3I DD/ A—F —I
DLTRBEHEEPRD L LS HiEE L oz, Pk Py OAEDLEINCTED D 3 D00
S A= —%RD, ZTOWROBERILKL T, FEMCENT A=Y —DIEERELT:,

ZDE SR NNT A—F —DHEWIE, BTERESER T DR S, 22T, KH
BT -5 ThHo>Th, P, POEE, BD/85 2= —DBBE»REIZDOWTIH,
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ST,

Fd  EEECEAEAREBER I B 1 5 A
Table 4 Water balance of Oyabu Experimental Basin.

year 1990* 1991
precipitation (mm) 3666.7 5014.1
stream flow (mm ) 3298.6 5447 .4
loss (nm ) 368.1 -433.3
runoff ratio (%) 90.0 108.6

*period of observation : Mar. 10-Dec, 31
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Table 5 Initial and final storage of each tank and constant Kz
determined before calculation in the model.

year 1990 1991
initial storage of channel tank : Sc{0)(mm) 0 0
initial storage of soil tank : Ss(0)¥mm) 50 40
initial storage of bedrock tank : Sp{0)mm) 88 41
final storage of bedrock tank : Sgr (mm) 41 39
constant Kz : Kr(day™h) 0.017 0.017
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Table 6 The parameters and errors F'y, I obtained by application
of the model to data at daily intervals.

year 1990 1991
Py 3 2.5
P, 1 1
K 0.1(mm™%3 « day™1) 0.1{mm~%% « day~1)
Ks 2x107% mm~* « day™?) 3.7%107% (mm~%2 « day~!)
K, 0.006 (day ') 0.008(day*)
Fy 0.2263 0.2401
Fy 0.0952 0.0991
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Fig. 9 Hydrographs calculated by application of the model to data at daily intervals.
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Table 7 The parameters and errors F'i, F; obtained by application
of the model to data at hourly intervals,
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year 1990 1991
P, 3 2.5
P, 1 1
Ke 0.86(mm %% + day~') 0.83mm~%* « day ™)
Ks 2.9%107% (mm~? - day~1) 4.7X107°% (mm~3? « day~1)
K 0.0067 (day 1) 0.0084(day~1)
Fy 0.1792 0.2121
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Fig. 10 Hydrographs calculated by application of the model to data at hourly intervals.
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Fig. 11 Typical monthly hydrographs at hourly intervals.(May and Sep. 1990}
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Fig. 12 Typical monthly hydrographs at hourly intervals. (Sep. and Oct. 1991)
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4.2.3. EFINEDOKINE
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Table 8 Water balance of Oyabu Experimental Basin calculated in the model,

year hourly 1990 daily hourly 1991 daily
observed:
precipitation R{mm) 3666.7 5014.1
runoff (mm ) 3298.6 5447.4
calculated :
net rainfall {mm) 3346.5 3322.1 4583.9 4557.1
interception (mm) 320.2 344.6 430.2 457.0
evapotranspiration (mm) 686.8 716.7 830.1 856.8
total runoff Q (mm) 3012.4 2979.7 4189.8 4158.5
runoff from channel Qc(mm) 158.4 154.7 219.0 215.5
soil water runoff Qs(mm) 2574.6 2545.5 3645.3 3608.5
bedrock water runoff Qrlmm) 279.4 279.4 325.5 334.5
runoff ratio Q/R(%) 82.2 81.3 83.6 82.9
Qc/(%) 5.2 5.2 5.2 5.2
Qs/QA%) 85.5 85.4 87.0 86.8
Qr/A%) 9.3 9.4 7.8 8.0
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Fig. 13 Hydrographs of storage calculated by application of the model to data at daily intervals.
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Table 9 Variation of storage of each tank calculated in the model.

{Oyabu Experimental Basin) ( mm)
year 1990 1991
hourly daily hourly daily
initial storage of channel tank  Sc¢(0) 0 0 0 0
final storage of channel tank Sc¢(LN) 6.1 15.9 0 0.5
initial storage of soil tank Ss(0) 50 50 40 40
final storage of soil tank Ss(LN) 67.5 74.0 49.5 52.4
initial storage of bedrock tank Sx(0) 88 88 41 41

final storage of bedrock tank  Sp(LN) 37.4 37.1 35.5 35.1




SRR 71 & 2 W S 37
5. & =

AETIE, 3 BESHIFEE T VOB LI DB NI NNT A= —DEkR L, &
HEESR O RS DWTEE TS L b, KETFINOMES 2B 5,

5.1. NS A—H—DHDEME

R Tk, HEIRHES L EERHRS BT 5 2 ESEHTH Y, WEETRRE
Hob e, SRS OEHROREBUITEEZR D e L, %/, KAERSAEEHHET S
TeHDETNTIRZNOT, HEFREEH IR T 28k, 92— —BER/NRI
WEZTWD, ZOEFADEERNAS A—F —I%, P1, P THY, ZhsZitok>
2 Py S HBROFLBRIER %, Py »SHIHE « HITSAYSIRS RIS 5 SUREE OfETh 5 £ H 27z,

5.1.1. /NS5 A—=8—Py, P, DRHF

ZZTPy, PoOROFEODWTHELTEL, M4 P, DEE—EZ LIEEOP, O
&, FOBORE S5 A —F —DIEAEDEIC L AHEMERE F O L OGS, 199148
O HBAFEOMAFEE P SROLODOTH B, Pr=05, 1, 203 @Y IKOVTHEL
TW55, Py DIEIC»b 53, Pyid2.5~2. 70T F vz b, Pias2 R
DEZFF FABICKELS RS, £/, AUCP, OETIE, PS8 WEEF 3/
7B, #ZZTP1=25 ELEEDP, & FyOMBEERLIZOMBHISTH S, 22T
BB NZ, PahVNEWIEE FLI3/INE L, Pr=0 TR/ D, L2505, Py=0 %if
32, 180 s BEORERIIHREFHIIrrbSs F—E LD, ML
LRk 5,

16k, P1=25 L&D, P, Dz X 2HERHEDONA N T 70w %
FBLTnE, P=008a, BERS—ELL30, HEREES b ELoRwn
bOrixd, EBORHBHEEZ 3 L&, BENTRTCHEANL CH2RETHILE, 3
HMEEOE R R b D EEZSND, LnLass, 8o OMEERSSDST
B g, EEHEEOBES 0 L3E 2V, Py OESKE WIE SIS
BOBILLRE 6D, FIOMELRKELS LI LEERLT, Po=15EHELL,

5.1.2. Py, P, DYPEHIEE

UED &S, PLOEELT2.5~3%%, P, DfEL LT 1HELNL, P OfEIE, f¢
DI BIRGE LKL O BRI A~OBAGIIC BT, PE2e%5 2 0% 0 (H
B, 1992) 2 en s, = v RIS EGERT IR, BB Lk AR R Rz
RO E e WHEOMRE LT, F4Hivi L), HUEBLT, P1<20
TEH TR F OMEPF LU SIINT 52 s b, HBMERS OIS »s2 5,
Py QYA RE, HEOABEBORYEETH2 EE2 5, Thbb, ISy —
BIBSHENE T 2 3B LU 2 o2 8h s ORI T Pr=1 LR 23FThy, FLK
RO ESPRECLIFEP, OMLRELRLbDEZZONG, ZOHAIDW
T, BBRIC L 2MEELTTRETH A D, $/2, RETNELH L DWMBAMAT L 2Lz -
T, ProofEr o t8inhs : oB#E T L L 0L 2 6D EE2 5,



38 HEre=

0.5 T T T T T T
0.4 T T T T T v T
0.4 -
0.3 -
. 03 - -
LL- b
0.2 - 02r 7
! | L | i 1 1 L I " " {
01 2 3 4 013 1 2 3
P, Pa
Fig. 14 Relation between P; and F; when Py is Fig. 15 Relation between Pz and F';, when P,
constant, = 2.5
14 Py 5—ED L ED P, & Fy OBH(EIRHH 15 Pi=250&&DP, & F, OBR(EWHE
WHEKRER19914E H BB HEA~OM A BRI EROI199 15 H B B SR A 0 H B
FER) Ey
10° 3
R
=
£ L
£ 1015
@ E
97 L
o L
5 L
K]
T
-200 E
=
-1100 .%
107k o=

Jul. [Aug. l Sep. ' Oct. "Nov. ' Dec.

19914
Qobs) === QgP=0) oo Qg(P;=0.5)
QpPe=1)  —===- Qg(P=2)

Fig. 16 Difference of hydrographs of bedrock water runoff calculated at each value of P
(Py=25).
16 Pi=250L &0 P, Offic & 2 HEFIHEOE



IR B € 7 iz & A B R Bt 39

7, P, DEOYENEEE, FIBTH UL, HBEEEOSEREORER
Lo TR 2, BENOEMOKESERTLOTHS, LrLEMNS, P, DfE L ER
OERBEOWRE L O EDTE, I TRATETH S, P LEBk, SHBERH
BTSN DOERE FNOHAIC & - THRIET NEFETH 5.

5.1.3. EFIEBSRIBAIE /NS A—5 —

' FNIE, FEERMEGOF -5 LT, HEANTRETH S, HEORMEBEM L
25L&, FAOHEECETENSXA—8—(Z 2T Ke, KsBLUK,) 25HED
BB C T, FRENCHE L HERESEAIR R T LIER b,

Z[E, EREEAREARBMOMAE I BT, BEEMY E AROTHIZOWT, £,
B> THRIZNRTGA—F —%b bkl b, DR S>HENESN, £7 P
DEHSI9904ETIX 3, 19914ETid2.5L ko 7228, HIffiClB~7z & 51 Py 132.5~30 %
BHTHD, ZOFENE, FCL2E50E80HBENTH S, Ks, KibBooEIZE-
TWaHE, TP OENZELRIBOT, PIWELTNE, Ks, K bR CHE
BELNBTHAS,

W B ARER CE O N R HBURGO L BT 2 &, Ks & K, TR
PRERBEERY, K TR 8EULEDE IR >, ZOERIZ, HEMGEE T, A
EENEHIND Z iz k3 L Bbh, HICERECHE T 2 MEREES T2 0mE
PRE WV, KeDEICDWTIE, 8% - 7K (1986) Wil _Twa X5, WAk O
FLE & OIS M: « OB TERLT 2 Z L SAREL 2 2 5,

5.2. SEHEROBHMETHRENRE

5.2.1. EBRHASORRRZE

K FNDIERIZ H 725 T, BIFRGEM: & USRS O WA 2 85 2 LR

DEIWHD, :
DEBRELUTHREIT 2 Z W TEBEEPOENEOTNEEET S,

2) BAREAD W IE RS BER KRS TH D, EEWHRSOMBEEE, EMTHED
HEHSECHIE O N4 R o275 7 O@EEIZIEE LY,

IS DRSS, HETHE L EEFEREOBRE Qr=Kr S L 0IRTEH

Z, BARBDNA R0 5796 Kep=0.017(day ~! ) R 7z, Z ORI -3

BT, BRCERRHERO0BESTTHY, i, ZORMWELIZEET

WERAME <, B RI2IR LI & 5, BHEOANA Fu s o 7 TiRIE L A EEE»RE

BHNE, EEREESOBFMNEE, 2E»0BBROBELMIZILDT,

HI6 R LIc & DI, T A—F =P, DIHICL > ThHELB, LrLuss, WE:

Bl s & UBIRERS S h LoD SN TV AL E, ZOBELEICIEBANHY, K

FNOHE E, BERERSOBENE OB L2 RESEZ LI EIRARETH S, &

DEDFEHEIZ DT, FRTCEFHE TN & n, 5%, Ehuc X 2855, #

BHWHE S OELME L UTOBKOTLEE, &2 0id/RE R ULSHSE, SHES

BREPLETHS D,



40 e

5.2.2. JKUNZORIRE

SRR T, BokEBL LR, MHEEDL S, 19914E 0 BRI
BRTRWHERI00%EBZ T w5, THEBRIESEEELWTY, K EBERR
ST ARMTA L T2 EEEELE W, MIERREA 28 2 THRAT 2 T RKIGEESR
HESTH 5 Z L 2E 2T, ZOSMRERE, BERHESORMBITHE LI LS,
Z DG, tIE» S OWMAREE T VICHAAND ZEBEZ 6ND, KT FILTH,
WHNZ T DEEERLT, BES > 71280 THTFED &> OBHABROERS % & A TWIH,
CORAME, EEOHBEIZBWT, ST A= —%—DMR TP T, BN T3
THRRIEEAERZoTuRn(Thbh, MARDEINS WIELEEENNSL
BBYZ Wb, BIZEALE, LrLEES, J0OL32FEBAEDROHAD I,
MBI EZ CEBEPTBI20LEZENL DT, WHE» 5 OWMALR & AT HE
Lid, BEEENH L EXTHENG, SE, RHEOBEEFMOAEC B TR
HABEBEBLpoTD, ZOLIBESEOHZEFTVICHEGADRELD 2N, &
BOBELHETHIEEZD,

6. & bH W I

ARHIED BHZ, 188 L EEDSHUKIHGER I 8 JE TR 2 T 2 Z L TH B,
IO EE, FAKREHHRSCHEE T 5 A HBEROET, HE - #iEE v AMPSHE LS
IWERE, fHE - BB ABISHE LS, BERESM T2 THD, HHROF
fis L UZDHEE VD, BHBIHEDLRAT v /S THS,

ek, D& DA, STHISOIMER B O o TeifRIEE <, KREXTE, 20
FEO—>2E LT, BFEEEEE 7 VRGO ERRRRL, 2 0HMARE & A
ROWTERU T &,

KEFNMIBIT2SHOBEEYL S —FEHETI L, ROLIWCE5,

D/85 R—5 =Py, Py OYERRER % EEBC L DRIET 5.

2) BB & OBERHBESDHAD 2, € F V&AL,

NEKREFNEL L OWBAWETEZ L2 d D, 85 X —F —OWENEES L U0

TEROZ LRI T 2,

AT, 0207 7u—FE LT, BHEFTNC LB HEERE LS, ¢
TRz & 5T, SEHEROBENRIHEI I, AREFIHE %SO LN RE
EThD, REFNVOMBEE &L b2, SHBOTEE Lwy,

| i

AR EED S D 2T, MTFREIINRELEEI L, TROLEE» STV OR
RICEBET, ZLOTHE, THPErVEZ0TwE, KRXOERICHIz-> T, N
IR B PANIIEBIF 35 & VRS EFIE » 5 —f5 | SEIFICER B E i
ZLTwiziZwle, &7z, FRSETASHMCHERS & VRSERENEL > & —h R
B, FROERMZ L Tl s b, BREErvwiciivni, BIREE



B B e 7 & B SR 4 41

HRGREH O ACHRENC BT, FEEHBEO A2 CBRER ORI 2B T 15,
WAREBEREECE, BROBREB D> TuiePui, BhoAzicEL 81
BHLETARETHS,

51 B X #R

BREE - S5 (1986) © UBBFI RS & UZakIE8E 7 A OHT L TR O 104588 50H -
RHMERGR A~ OB, BRI 57:162-185

TBIEEEE (1992) | (UMM B 2RIAMH O T, BARME M, SOKE, 305, pp.
171-194

BREPEERR (1992) © HMEFEMOMBR S, BARAMR  FRblkscs, Sok#E, B, pp.78-95

Kirgsy, M. J. (1978) : Hillslope Hydrology. H BFERIEAIER  #7 L waok 308, &85, %I, 330pp.

JEIE HR(1989)  MHUBEME BN O 4 L7 0 — O (1) o4 T OB, FdksE 71

317-322
REATHES - B ¥« DA (981 © HAO U oWE e RIiET RS omEoE, Linik
309 :51-62

WOEsE - AR - My AmEsE (1982) ¢ Ut QR E TR MR & 2 OmayEs, &
dEnsE 97:1-8

FRARHE— (1984) - (L/INFRIR D BE S HABIUEF: ( 1) A0 —FRIMEE R & 7 & Bl o el
&, EbkEE 66:174-182

IFEE] (1989) | LBOFBIER S & &7 LUK O HRMAPRE, TFRITEEDETEATIYes
BRI | 215-218

PITFEEE] (1990) © sKiEA AR & AR AR 193:1-19

B B985 BB OB IS B E L RTINS R O T, BMEE 671449
460

& H(1992) | WKEBIOEMAENE, BARRBEE B, SOKE, BOR, pp 103-125

UNEsco (1972) : Ground Water Studies, HERERKCWIGE S A — 7R TRETHUTF RS, (LygEr, o
H, p.403

(19934212 H 208 3244 ; 19944F 1 H280 Z1)



42 PESE ga
Summary

In this paper, in order to evaluate the function of forest water yield, two runoff components are
separated from a river hydrograph using the new model. These two components are a new concept.
One is soil water runoff, which passes through soil into rivers. The other is bedrock water runoff,
which passes through bedrock.

The new model is the soil-bedrock storage model, which is composed of three tanks, representing
channels, soil and bedrock respectively. Runoff from each tank and infiltration from the soil tank to
the bedrock tank are expressed as formulas by storage functions that reflecting the physical
mechanism of runoff. For modelling, the following assumptions are made.

a) Bedrock is an impermeable layer and bedrock water moves through fissures.

b) Bedrock water is free water.

¢) The infiltration mechanism from soil to bedrock is expressed as the change from capillary water

to free water,
Formulas are as follows,
1) The equation of motion in the bedrock tank is:

Qr=Kgr-Se
2) In the channel tank and the soil tank respectively, equations are:

Qc=Kc+ S
QRs=Ks+ Ss"1

3) The equation of infiltration from the soil tank to the bedrock tank is:
Isg= K+ St

In the above equations, K » is determined by the recession rate in a water shortage period. The §
other coefficients are parameters of this model.

The soil-bedrock storage model is applied to 1990 and 1991 annual data from the Oyabu
Experimental Basin taken at both daily and hourly intervals. This experimental basin, which is a
part of the Miyazaki Forests of Kyushu University, is located in the north of Miyazaki Prefecture
and has a 38 ha basin area at an altitude of 1000-1300m. It is on a bed of sandstone and shale of the
Shimanto Supergroup, and covered with deciduous broad-leaved forest.

In the results of the application, calculated hydrographs agree well with observed values. The
annual amount of bedrock runoff Qg is under 109 of total runoff, and its hydrograph shows little
annual variation. Physical significance of parameters Py and Py are discussed. It is suggested that P,
reflects the composition of soil pore and P reflects geological and geomorphological factors of the
catchment.

Key words:bedrock water runoff;soil water runoff;separation of runoff components;storage

function model.





