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Taizo Enpo, Shigeo Ono and Toshitsugu Kawacucu: : Relation between
Flow and Water Storage of a Small Forested Watershed
during a Heavy Rainfall.

B E:BEM504E 87 6, IWERAEASIHAC 24 BUBAHRREL 1 RARES 262,
58.5mm &\ )BTRS RED, (LA E FRRE PREFTICREE L. Tokd, FHAETRA
70 5 N BT R R AR 2 % - 7o MBS HUESOB LI BALIE = OWEHFRRAIC 7o % 72
EHELTWAROT, MRARMOBE: 3 SRR (1.53ha) LiZWCEllshRAL KR LD
R 2 AT, BERESIRIT X 5 HKBBIF 2T, KA LA ORRIEMR TR, i, i
R ORARIT I 5K R EHE Ui, HKRTOR, BENEREROBRRA LV THEE
U7z, EHEOBAIEM (40 17 30, 60 LR 120 &AL LE &, SREMRMOKE (Q.mm/
4 rx Dk xOFEE KR OFHERE (S, mm) & OROKEBMERIE Q=k5?, $7203 Q=1S+g
OEARTIEEENCE L 72, Mt=1 BORE, ERXPOLEREROMENL, £2=0.0684, p=1.434,
f=0.354, g=—0.381 Tdb5, LFTOERIRFIARE > OHES—Manning BLYHEE
Darcy ®dfifi—OfTIEEWNCET &, Q (mm/hr) =0.1022.5+0.0198.58/3 DX 5Tk, &
Er SR 1 2 OBWFREOHEI AR ORKXIEIIK 58 mm T, T OHBERHIERNT 3 SIRBRPIC
BB RE L,

1. & 2 #» 2

Co#gix 24 FBRRE S 1FERES 262.0mm I X 58.6 mm L\ 5 AR L R
THRAI NI HKIE L BT L, BEBER L B ABT OV TER LD TH S,
BRONFE LI - - BPFERNL, B 50 £8 A6 B, IWHEREBAS)IMAF R ELLb0TH
5o ZOFEMT, FMITCRIUAE L FRERSEFRCREEL, FIOEDLA LEFOREIEE L.
T DY, BHRIUHI bbb, 4B0REXM L. C0iEhe, KRB, HE, g, BRIV
BRI EARK, MEDDVIIHEEREOEATCEELYZE T .
ZOFEMEBAICHERBRS R ZBIUEARNAEEL, AERM T ERE0 & 5 LREYHRL T
B, PO ISE, H 70 FRIEEVGIBERETH -7

WERBRHICI, HFHROBABECHEOLD, it o BROBABRAUITHRTCEL 1~4 BRO
ODNRBRIIKA B D4, ZOFEMEIE 1, 2 3 XU 4 SROZBKEFRIHELHEE - Kok
IWOMHCTERL, BABAIFH Ih, 3SRTLRECDRENREL, + Ot CRIuI—R’
BEIE» h THAMBE~OBE LS - e, BKENLOLDAOKERh -7, —HIC, FERFFC
R ORE, LAR JUEAR E oMM X 5 BKEROER, BIECHEL X oBbhakEIEx,
ZDRHIEHE - ELAHAEREAR S Z LEL THELBEI S . Thd e, 3 SROEAERNL

1984 4£7TH 6 B%HE f5%—32 Forest Influences—32
m BEXE
(2) (3 R4 X B
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BA LD THBDOT, = OHKMEY FHERECHRIL, BRFCHTS 1A LT, MU
DEKELTHE L OBEYERL, KRRAGABLYHEELLOT, ThOOBREUTEHET D,

2. MHEWCKLDEHARDODH

3 2RFIRE @Y 1.55ha, EE 170~245m, REOFHRL 51+8m, KIEOFIHEMEL
35°, WRSEERIT 148 m, SWEIRRIKE X HAHRKE, KA F 05 FEKT, 0B 45
£ 2 AIRERREREIFRICAEKCERIN LD TH S,

Table 1 REFOHECHIT 2 AFREL AWKE (HRELBNENORE,SHEH L AKELD
%) #7571, FHEMOKEL 0.112475 m?/hr ¢, Zh¥ mm HEopAREckETS L, 0.176
mm/day &7c%, Table 1 TRL7X 5ic, —AMECES <HKBEE 3307.2m? %70k 216.6

mm, —BFREOHTERIBESEMEL 79.5% THD,
Fig. | 3 ERIEOHNS L HMBL2NRLELOTH L. ZORMLbMS L 510, BIRAKOHH
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Distribution of daily flow from the heavy rainfall.
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Table 1. # P EFR AWK o B HHE

Daily flow before and after the heavy rainfall.

# Bk | R Iﬁﬁﬁﬁg If?éﬁfiﬁg o
Year Date m?3/day m3/day \ flow flow | Note
m?/day mm/day
1975 | AUG. 4: 10:00~ 5 : 10:00 2.69936 2.69936 0.00000 L 5
5:10:00~ 6 : 10:00 | 1134.52200 1131.82264 73.98 |G 208k
6:10:00~ 7: 10:00 | 1929, 14548 1926.44612 125.91 g% 2,
7:10:00~ 8: 10.00 | 147.69460 144.99524 9.48 |5 g 208
8:10:00~ 9:10:00 | 51.86511 49.16575 3.21 |PURER
9:10.00~10: 10:00 | 26.90193 24.20257 1.58 [0- 112475
10: 10:00~11: 10:00 | 15.15316 12.45380 0.s1 {m*/br.
11: 10:00~12 : 10:00 |  10.10741 7.40805 0.48
12 : 10:00~13 : 10:00 7.99504 5. 29568 0.35
13 : 10:00~14 : 10:00 5.23057 2.53121 0.17
14 : 10:00~15 : 10:00 4.38219 1.68283 0.11
15 : 10:00~16 : 10:00 3.77647 1.07711 0.07
16 : 10:00~17 : 10:00 2.82595 0.12659 0.01
17 : 10:00~18 : 10:00 2.69936 0.00000 0.00
18 : 10:00~19 : 10:00 2.69936
19 : 10:00~20 : 10:00 2.56770
20 : 10:00~21 : 10:00 2.34903
& &t 3307.20759 216.16

TRERACHEEL, HMKLEDOMH 93% 12 5, 6 OFMBENAK KL, BELTHEOREI: 2B
LTWw3,

3. HABHEOAZELEOER

HIAKH R O BT P B A A L ice AR OBR OB &8T5 & &, BEERE %R
AL (VDRDI>&EIhD,

Si= f. e dt— f."Q, dt

S=¢(Q) ik Q=9'(S)

IR, St RFRRTKE, 7. XEHRE, Qr BHE S=9@Q) Iz Q@=¢'(S) ZHEMKLYE
e

W MR ORMEN S EEEEERET 5o 0B ROHEL, WU IOMMIE 1) o
LRATote TZCHRA LA 4243 30, 60 5 XK 120 HD3ETH B, MREARKL ZbHT/IEL0
T, WAHHOBh ORI EH1 L1, —RROMDLLEED 4 € HELTEL: —BRIRORS
Fid T=1, 2, 3 +coeeeeee , TEYC et .

EROT ORATE, W™ THELEEAL A THM L, WTFCEoBm 230 5, —
MEY R(mm), ZzofilikEsy Q(mm), WFKEBHOBEARNEYY L(mm)=R-Q, MUk
O MOFIEARITREER, ThEh lo X0 Ly, Edic mm ¥fr, ©oF+Te, Liz (2)RDX>

(1)




— 4 — HEABRBTRGE HIB25
Table 2. #HBEROHKMIT (1975 £8 A5 H~6 H, WHHARM 3 SROMKER)
Floodflow analysis for the heavy rainfall of August 5thto 6th, 1975.
R BW | B | B | AR R RE (B OE BASHE ) oK [ERE
% HY O b I |[Ffio
H B W B AWM B HEE
Date WE | R | SRk MR WE | R KRG KE 2H(T)
r(T) | Ze(D).{ TIT), | BUT), [ro(T), | Q(T), |Zre(T),| ZR(T), | S'(T), |4S(T),| S(T), |lo+Lo
mm mm mm mm mm mim mm mm mm mm mim
AUG.5 20.00 0.0 0.0l 0.00| 0.00, 0.00, 0.000; ©.00| 0.000 0.000| 0.000 0.000| 0.000
20.30] 0.0 0.0} 0.00| 0.00| 0.00, 0.000] 0.00| 0.000 0.000| 0.000 0.000 0.000
21.00] 1.5 1.5 1.50| 1.50 0.00; 0.000, 0.00| - 0.000 0.000| 0.000 0.000 0.028
21.30 0.0 1.5 1.50] 0.00| 0.00 0.000, 0.00I 0.000 0.000| 0.00Q 0.000) 0.028
22.00 0.0 1.5 1.50| 0.00 0.00[ 0.000| 0.00; 0.000| 0.000| 0.000 0.000] 0.028
22.30 0.0 1.5/ 1.50] 0.00[ 0.00] 0.000] 0.00, 0.000 0.000| 0.000 0.000| 0.028
23.00 0.0 1.5/ 1.50] 0.00| 0.00] 0.000, 0.00, 0.000! 0.000| 0.000 0.000 0.028
23.30 0.0 1.5 1.50] 0.00| 0.00 0.000 0.00, 0.000 0.000| 0.000 0.000) 0.028
24.00] 0.0 1.5f 1.50] 0.00| 0.00 0.000, 0.00] 0.000 0.000| 0.000 0.000, 0,028
7 6 0.30 0.0 1.5 1.50] 0.00| 0.00, 0.000, ©0.00] 0.000 0.000| 0.000 0.000| 0.028
1.00] 1.0 2.5 2.50] 1.00 0.00 0.030| 0.00{ 0.030; —0.030| 0.000] —0.030 0.046
1.30] 6.5 9.0 8.84] 6.34] 0.16| 0.050, 0.16] 0.080 0.079| 0.129 0.109 0.164
2.00 6.0 15.0 14,05 5.21] 0.79 0.050, 0.95 0.130 0.823| 0.873 0.745| 0.260
2.30 1.7 16.7] 15.41] 1.36| 0.34] 0.100, .29} 0.230 1.061| 1.161 0.237| 0.285
3.00] 7.8 24.5| 21.09] 5.68 2.12 0.350| 3.41} 0.580 2.829| 3.179 1.769| 0.390
3.30] 12.0| 36.5| 28.24| 7.15 4.85 0.760| 8.26f 1.340 6.216) 7.674] 4.087| 0.522
4.00 0.0 36.5 28.24| 0.00 0.00 0,770, 8.26] 2.110 6.146| 6.916| —0.770| 0.522
4,30 3.5 40.0| 30.02| 1.78] 1.72| 0.640| 9.98| 2.750) 7.229| 7.869 1.083| 0.555
5.00] 0.5 40.5| 30.27] 0.24] 0.26] 0.520{ 10.23] 3.270 6,965 7.485! —0.264| 0.560
5.30 0.0 40.5[ 30.27| 0.00] 0.00; 0.410| 10.23] 3.680 6.555| 6.965 —0.410 0.560
6.00 2.0 42.5] 31.22] 0.95 1.05| 0.320 11.28] 4.000 7.284{ 7.604 0.730| 0.577
6.30) 0.0 42.5 31,22 0.00 0.00} 1.160| 11,28 5.160 6.124| 7.284| —1.160| 0.577
7.00| 30.0 72.5| 41,66 10.45| 19.55| 9.170| 30.84] 14.330] 16.505|25.675 10.381| 0.771
7.30] 31.5| 104.0| 47.54| 5.87 25.63{14.850| 56.46| 29.180 27.28442.134| 10.779| 0.879
8.00| 27.0{ 131.0] 50.30| 2.76| 24.24{13.160| 80.70| 42.340 38.364|51.524| 11.080( 0.930
8.30] 7.0 138.0] 50.80| 0.50| 6.50/12.180| 87.20| 54.520| 32.684[44.864| —5.680| 0.940
9.00 1.0| 139.0 50.86| 0.07| 0.93] 8.650| 88.14| 63.170 24.968(33.618| —7.716| 0.941
9.30 0.6 139.6 50.90| 0.04] 0.56| 6,190 88.70| 69.360| 19.33925.529| —5.629| 0.942
10.00 3.9| 143.5 51.14| 0.24| 3.66] 4.610] 92.36| 73.970| 18.388[22.998| —0.951| 0.946
10. 30 4.8 148.3| 51.41| 0.27| 4.53] 7.390, 96.89| 81.360| 15.527|22.917| —2.862| 0.951
11,00 26.2( 174.5| 52.51| 1.09| 25.11|13.190(121.99| 94.550 27.44340.633| 11.916 0.971
11.30| 11.0| 185.5| 52.82| 0.31| 10.69/13.040{132.68{107.590 25.092(38.132| —2.351| 0.977
12.00| 15.0| 200.5| 53.14| 0.33| 14.67(10.110{147.36|117.700{ 29.656(39.766 4,564| 0.983
12.30 4.0 204.5| 53.22| 0.07| 3.93] 9.260/151.28(126.960, 24.324]33.584| —5.331| 0.984
13.00| 43.5] 248.0| 53.71| 0.49| 43.01| 9.820/194.29{136.780, 57.510/67.330| 33.186| 0.994
13.30 1.5| 249.5| 53.72| 0.01| 1.49/14.940(195.78[151.720, 44.060(59.000{—13.450| 0.994
14.00 3.5 253.0| 53.74| 0.02] 3.48[10.010/199.26|161.730] 37.526(47.537| —6.533| 0.994
14.30 0.0| 253.0{ 53.74| 0.00] 0.00 6.050]199.26(167.780, 31.477|37.526| —6.050| 0.9%94
15,00 0.0| 253.0| 53.74] 0.00] 0.00] 3.920/199.26/171.700, 27.556(31,477| —3.920| 0.994
15.30 0.0| 253.0| 53.74! 0.00, 0.00, 2.930/199.26(174.630| 24.626|27.556| —2.930| 0.9%94
16,00 0.0 253.0 53.74] 0.00, 0.00; 2.310/199.26]176.940| 22.316;24,626| —2.310| 0.994
16. 30 0.0] 253.0| 53.74| 0.00 0.00i 1.8101199.26/178.750| 20.507[22.316| — 1,810 0.994
17.00] 0.0| 253.0| 53.74] 0.00; 0.00| 1.500/199.26{180.250, 19.006/20.507| ~—1.500] 0.994
wEIhb,
L=Ily+ L(1—exp)—k'(R—1,))) } (2)
(2

Ly-k'=1.0

1oL (2)RT Rsl, tbiE, L=R 75,
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(2)Rc lyy RBIC L OFBEEMRALT Ly & k' Lofik RDZ, L &KL EFBAA ¥
CTORBRREBLRAT S, ¥ Le=lyt+L, 1—RBNENOKRASREELYFT,
FEEOTORAFRREFHRBEL % U(T) LIV r(T) cFTE, U(T) 3 (3RXB I 7(T) &
()R RDBZENTES, (3)RFD Ty RERTD L Y OBERES Lo & SE ELLFEY
£+, o(T) 1 T oF@%EET,
T=1;U(T)=r(1)

T=T22i I(T) =~ Zr(T)— S (D)

-1 .(3)
T>Ty; i(T)=Lolexp (&' (Z7(T)—1k))

~exp(—k' (S 7(T) 1))
Lichio T, EROBRMNBEMOFESRE (7)) 1 ()X2rbRkDHI S,
r(T)=#(T)—U(T) N ' D)

Table 2 (%8 A5 H 20:00~6 Hgl?: 00 ¥Co, =30 HOBAOHEEEO—EETH D, A
TOBRIREOHETIL, L=0 L LTffo7., TOXRBRUFMOK D ICKT 5B KEY S'(T), &
B HEOREEADNE L EURHEE L * 7(T), Q(T) kT, S(I)=8(T-1)£48(T) <&
% Bhn, £4S EMENORREKEOMBE T, £4S(T)=r.(T)—Q(T), 45 © H511 r.(T)
>QT) DEFRE, r(T)<Q(T) DELERALT B, i, S(T)=S"(T-1)+7(T) 2R T
sl B IR KR L EHT B 4t 45 60 Sy & 120 HOBEOCMEITERIL Table 2 »HLAFEANT
E LD THEET S,

4. RTEBIM & MRk

Fig. 2, 3% 41=30, 60 HoF&o S(T) & Q(T) L oBfEr =T, Fig. 2 ¢, WEOBFKL 45
DEDHELADHE LRI L TREATVW S, MET, ABFOEI—2OEBROECHMLTH
50, 1 RETRELERTWEL08H5, oKL 12:30~13: 00 OBEOENTHB, 30 4
BRANEBER LEORKcECD, 1, 2 I 45RAOHBR I ORMcREL, ZoLBHA BKIE
CIRAEE L CHAITRRE L fr > e ¥ARMRIC 3 SRCLRE ERAREBHREL T, ZoRLEHRER
PEHEE DL LY, SO LIRKEHENLIEAT SR 5, LoRMBENRRHOT, 12:
30~13 : 00 &R G BRA TR L,

QIT) & S(T) LoMOBRHEBHE L LT @=FS+g LUV Q=kSt #BAL, HROEERMELR
Bic, LoFEFEwTable 3Ry, —RAOBE, f LgloERMEL 4 ORI I TR, £4S
DJBEWDONTHET B &, 46=30, 60 35 L% 120 iesd$ 5 f ofEivk 0.256, 0.354 35 XU 0.582 ¢,
At OFEMEE X T f Ok 1.51 fE it 5, g oL 4t BB B o T k& e b EML
HoHH, HELLEABRLED by, 4=30 HILoT, +4S DBE&L —4S OBELDSf, g
DER BT 5 L, WEOMIC: Table 3 KRLAL 5 B EDOZEN S5,

ERRAD P &k OHEHEEOCTHEATS L, pOfHIT 1.42~1.45 C, BIE—EETHD. koffil,
4t=30, 60 3 L U8 120 e LT, ThFh 0.0468, 0.0684 s k¢ 0.0933 ‘¢, 4t DfEHIC X T,
EOEEH 1.41 fSRBAL TV, £ LT, 4S OFSEH L5 p Ecit b ofEoZR: Table 31
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Relation between basin water storage (S, mm) and
half-hour flow (Q, mm/0.5-hr).
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Fig. 3. #igkrKE (S, mm) LEEFKHE (Q, mm/hr) L
DB

Relation between basin water storage (S, mm) and

hourly flow (@, mm/hr).

Table 3. A X P oK EH o H B E

The values of Constants in the applied equations.

S~ ] HFAR : Q=kse HAR : Q=1S+g

4, Min, 45 DRI | mme ) p £(1/4t) | g(mm)
4t=30 + 48 0.0535 1.401 0.242 —0.401

—48 0.0335 1.557 0.275 —0.998

+4S 0.0468 1.450 0.256 —0.226
4t=60 +4S 0.0684 1.434 0.354 —0.38t
4t=120 +4S 0.0933 1.421 0.582 —2.069

RUI L3 D Th b,

COFEFRY, ZRCHBEENRE L0 12:30~13:00 ORT, 13:00 L LHEEIRLA, 0O
Bflicdsit s 4S=433.2mm, 13:00 kit s S'(T)=57.5mm ¢, =o S'(T) offi’ FEHRLHE
HOBRKBETH S,

5 % =

RERE, BE, WMHEARTHEN - OB BT 5 HABITE R e 0o BN S 505, FAKKEY
(Kinematic wave runoff &7 /i, SiMERE) & RHEEELY Y L3RR HABTCAS AV
RO BHETH B, HHELHEBEROKBENEELHEE S P RRBIA Tl ), TRV HiE
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T, KBRS T EREIRL VO L, BERAAT T ATHS D, RO LBFIHOBECH
5 MARBELO TR L AELORHCHAL > 57 EDREERLD S L vbh T3, b
BWC, RPEBIEEEY Y R AROIERME L MM BER CRB T, BNk S Oitk0ZE
BRIV BRI IBEILRELI L OBEYHER L T, 1L, BEEBEORER, <54 —2%
DOHBOBRN, WHEREI ST, FEBTHH ETHhL, LrLadb, W LEOHH oA
BB, AR EoMic X A FREBEOMRBL Sl v, HEY, B - UED % X b Bk
DT 2 — 2 OYBPBRSTOFRITHR TR D, BEIFEBHIARESHORO~EHHTHS
EDEREEIT->T 5,

A3 - AE® 12 108.0, 1.32 5 L 2.63km? o 3 WKL RFIC, FMAKE L WEEKE s Ok
X5 HMAKER LTV, KHEE S=KQF oK PifiMiK% Manning FMRR « KE Lzt & ORK

ROEH p=2 LRSTHS L BHELTLD,

BRERKOMERY EB L 2 GEAEEY 2PHRL, S~Q Hgr MKk cREUL, MEROEE
YERLLBEHRRYE TV, ¥ LT, ZoHFBRYRERBRSBETSRILARBOE ) ol -
BEMIR (22.6 ha) i L, Manning ROEER 4 #H LSS 0HEERA L LT, S=10.536 Q%
Fioit Q=0.0196 5%, S; mm, @; mm/hr, ##HT\ 5%,

ZOPRETIE, ERXLAVCHYHELR

ML, #EHBRR L ERTESH—EORN 604
W L OWRET KRR R0, Kz EREIOQ 401 &
LS LOMOBEHRE KD, LORKE, S . Kitadani //§$
~ QR FE (A — R ¥ ol SR BABR T 20- is
RIhd LoRRELEL, coKBRR—BRE ;/‘(.Q
# 38~130mm OHRARMOMARIO BRE o]
RLCH 5. S 6] 28
Fig. 4, 5 REEWOR, nil - kAl 4 .“,'./
REH - 2 SRO =120 H0BE&D, Q & o . o
S EOBIREYRIR LD ChHD, Q=kS? D AN
KT, pOMEIZIEAEH 1.516, 2 E{R#11.395, 13] d
& DO FHE L 1.456 TH5B, 3 ERO%E -g; /o
WEED p DI 1.421 ¢, Zoffitdes 2 o] .
SROMEZERETH B, WIHADOHEKHTH .
Manning R0 REH THhE p=%=1'67 T T80 20 | 406080100
Lt Darcy MebMETHIE p=1 TH > mm
o 3BROMKRES OB p ORBRIEL Fig. 4. MEAAR(S, mm) Lt @

mm/2-hrg) & OBILR
# 1.434 ¢, Z offiiz Manning RBHE I & Relation between basin water storage

Darcy BRI E ORMEIEVETSHS, (S, mm) and two hour flow (@, mm/
¥, S OELKHE 10~67 mm DR\ EFH Cit, 2-hrs).
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Nigosawa

Q, mm: 2:hrs
1

Fig. 5. WRErKE (S, mm) &ifiti% (Q, mm/
, 2-hrs) & OB

2 4 6 810 30 40 6080100 [Relation between basin water storage (S,
mm) and two hour flow (@, mm/2-hrs).

S, mm

QLS O—RATHEPWICET Z ENTE B,

Migix Manning BIRIE KO KL & Darcy Blodil & o 2 o006 BRIATW5 E HETS
&, R (5)RDLHIFEShD,

Q;vs+wss/a .............................. (5)
38ROBE, Q% mm Ero—-REKEE TS &, v=0.1022, w=0.0198 TH5,

Wik kR S'(T) OB KMEIZ 57.5mm THBA, = OEHIRA—WHRCLIBEREFIC L - TRicH,
¥z, 3SRFROKHAKAEELIBT O TV, CORNCHTHRBFKEORKETHS, b
W, 2TV S IERKR R HIRTESOKEETH D . EROKKELEOMReREH EoME, +
BOABRESCRI L LR I =BT, WRAOKKRED SOV TIRARCHELT 5 BEND
%o

SERMCHEMNFEE L ERARHATHE BN TRVA, BERKTH5 2 SROBKRE, LW cEE
L, &0 HEAMORESTIEE koo BRI 2 BN bHFET 5 L, 13:00 THDH, ZORHA
IR TS L, REORARMI, 3 SROEREKES BAEOKH 58mm icETL2HAMTLHER
N, fols, ZORBERO 1S ATEIL6 B 07: 00~08: 00 » 58.5mm T, 08: 00 OHEKIA
Bz 38mm FHEEINLMN, FOL XX ENEBIREL kh ot

6. #5 B

50 428 F 6 HOHEBIKPERO L &, U/ MU CHI S hic HAK R 2 B © @i L,
LT, BB IREEIEA il — kA THEUNC E L, i, FEEFR=SofEKS—Man-
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ning WMEH &L Darcy B — CEUMCRR Lic. ZOERBOFEL bRD HREXEDK
KIEzH 58 mm ¢, ZOMBKAOENIC 3 SRNCHENAFZE L EHEEII S, WEHBO—D0
FHEBERIBEN KOWEC L 5 RELTRKOBEY TH 22, ERFICKT 2FMEOHB T A
BT 2 BRAENP IO T, ZORE COREMZ-2OERL LTHREZ2LDEBbhE,

5 B & W

) /PEEER-NBFK:50-8-6 HF/IHEPFEFCOWT. KEABILZH 2 L v, 172, 1~4,
(1972)

2) KRHBRR: EEEE. WHEE, (1975)

3 AR B-EE K- EAME: EERIeRERE 7 LBk € F A TR KBER, 21B-2,
219~233, (1978)

4) FHEE: fERO Biy EE U PREKEe BT oWE. LA¥LREE, 314, 75~86,
(1980)

5)  EEPgsk It hENIC S0 B HLGARIC oW T L RFEAREBE, 308, 69~76, (1981)

6) X# B -/HE B EAKBEFLoRETEH. HABSPIER, 24B-2, 183~196, (1981)

7) EBERL  FHREFECH > BIMO KN OB FHEE. HKEDR, 316, 125~161, (1981)

8 B - B AR & BRSO HEBSR. KB OCE, 26, 273~278, (1982)

9) dbJE BB - EEERS - HEMX - IR KPBAHIZ s s BB T K0 % L. HATH,
321, 117~131, (1983)

10) GEERE : KE»ABEKOBREE & HEBE. HKEAPIH, 321, 1~38, (1983)




EPFERHC T IR O KRR & fR 2 OBIR (R - 1N - )ilm) — 11 —

Relation between Flow and Water Storage of a Small Forested
Watershed during a Heavy Rainfall

Taizo Enpo, Shigeo Ono and Toshitsugu KawacucHi

Summary

On August 6th, 1975, there was a heavy rainfall in the north part of Yamagata Pre-
fecture. The Yamagata Experimental Forest was within the zone of this heavy rainfall
and at the meteorological observation station in the forest the rainfall amount of 262 mm
and 58.5mm were observed as the maximum value of a 24-hour period and one hour.

Due to this heavy rainfall, many landslides of various sizes broke out in the forested
lands nearby and mud and stone flows followed in every location. These landslides and
mud stone flows brought remarkable increases in heavy rainfall disaster.

There are four experimental watersheds in the forest, but only the gauging station of
the No. 3 watershed was saved from mud and stone flow damage. The flood flow hydro-
graph used in this report was observed at the gauging station of the No. 3 experimental
watershed.

Topographical and vegetative features of the No. 3 watershed are as follows; areal
size : 1.75 ha, height above sea level : 170—245 m, average slope length : 51 m, average slope
gradient : 35 degrees, total length of water ways: 148 m, vegetative condition : manmade
cryptomeria 5 year old forest.

The flood flow hydrograph observed at the No. 3 watershed was analyzed with respect
to the relation between flow () and water storage (S) in the watershed for the rising
period. The results analyzed by the storage function method showed that the storage
function equation can be expressed either of the equation : Q=£kS? or @=fS+g, in these
equation S is in mm, and @ is in mm per hour.

The values of experimental constant are like that £=0.0684, p=1.434, f=0.354 and g=
—0.381. Assuming that stream flow consists of two different type of runoff, overland and
subsurface flow, storage function can be expressed by the equation as @=0.10225+0.01985%/3,
The maximum value of S was estimated to be about 58 mm.
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