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EROSIONAL PROCESSES IN THE HEADWATERS OF THE
OTANI RIVER, SHIGA PREFECTURE, JAPAN

By Kazuo OxunisHi, Takashi Sarto and Toshio YOSHIDA

Synopsis

Discharge of two springs draining a zero-order valley at the headwaters of the
Otani River in the Hira Mountains, Shiga Prefecture, was analyzed in relation to the
hydrogeomorphological processes producing an interesting microtopography. The
hydrographs of the two springs obviously showed three runoff components, i.e,
direct runoff, throughflow and baseflow. Direct runoff was analyzed using a time
variant function representing the contributing area of a concentration time within a
given value, with assumption that the saturation overland flow feeds the direct
runoff. Two modes of time variation in the contributing area thus calculated
suggest different modes of additional direct flow superposed on the saturation
overland flow on the seepage surface of the springs. One is subsurface matrix or
pipe flow from extended seepage area at the time of increased groundwater
discharge to the springs. The other is a surface flow induced by the stemflow,
which represents a kind of Horton overland flow when the rainfall intensity is
extremely large. This mode of direct runoff was witnessed at the time of Typhoon
No. 20 on 30 September, 1990.
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Fig.1. Topography of the sub-basin T-1 around the springs. Contour interval is
0.2m, but the altitude is shown as a relative value. Small dots represent
the measure point for the contour lines. N1, N2: Notch boxes at the
springs, B5: Observation well, R: Recorder box.
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Fig.2. Result of cone-penetration test along the measure line A-A’. The ground
surface and the isopleths of Nw=35, 10, 25 and 50 are shown from the
top to the bottom.
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Fig. 3. Vertical distributions of the permeability = Fig.4. Structure of the observation
index (P; in unit of 107*¢cm™'min~') and well at B5 (A : Strainer, B:
Cone penetration resistance Nu. Sand filter, C : Mortar filling).
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Fig.5. The hydrograph and Temperature changes observed in June, 1990.
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Fig.6. The hydrograph around 8 October, 1990 at the springs. Groundwater
level at B5 (Hss) with a datum level at the bottom of the well is shown
a step height of 2cm.
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Fig.7. The hydrograph around 8 October, 1990 at the outlet of Oiwadani vallley
in a downstream reach of River Otani.
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Fig.8. Calculated values of the contributing areas of specific lag times for the
rainstorm of 3-4 October, 1990 (Spring N2: without smoothing).
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Fig.9. Calculated values of the contributing areas of specific lag times for the
rainstorm of 3-4 October, 1990 (Spring N2: smoothing by the running
mean over one hour).
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Fig. 10. Calculated values of the contributing areas of specific lag times for the

rainstorm of 3-4 October, 1990 (Spring N2: smoothing by a weithted

mean).
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Fig.12. Calculated values of the contributing areas of specific lag times for the
rainstorm of 8 October, 1990 (Spring N2 : smoothing by a weithted mean).
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Fig.13. The hydrograph of the springs at the time of the rainstorm
around 30 September, 1990.

5. & =

1990 S OB ES VT T- | XROHIERK, FicAlmABoRE BRI T 2B OFK
EVSEED S, TOXBEPKT B 2 oOEKDKIRFTEIT 10 Zo DB (N1 BLUN2)
OHRBOBFICHT 2IEBRIBIC 3 IR E N 308, HIRAICE 1T 5 BT BE LU Tid bR H
AR SBODE NS, LhL, DREFHOBELEESHICT 5 7o0 kA kB T KOERIA 5
T MMzl EE, Bohkng Fu s 570 ohilRE2BANCIEL K 28T 5 o0 ic ZEER
HOBTAARARIZE bdH > T, ARETIIEERD OITICKEE L7,

BRI ORI IIRHP SRR L TV 3, RHFSHOmREERPHOBKE L TRET 5 HEER
RENCTEA L, CORKOELERICEILLES b0 & LTIRITEIT - 1o EANK IZERERSTOS
EEAVEOT, HBEHERPOBEE{LL»BIRTE LS, -7, BlRRERVEETER TR L
VOB TRETNIBENE O, CORTRRICLSE, S oDFEKRICHAT 3EERHOF
BRicidko SEESH Y, TNETNEEOFHE A # = X6 %2F->T0W3E I EMWRBRI NI,

qUNOBFRICEE L TRFKRTIBIZESICEBE L TLE S £®, BEKDIEOREETE U 5 8afMEH
WhME—DERERMNES 3, COBNEILER IFEKS2PLETIEMTHRLL T EHTEO N



138 TORBFEIFEEESHR 345 B-1 ¥3. 4 (1991)

AW, FISNEORETHEKENZL, LriMENEZVESICRIOHBEEZ T, MHIERHcBWT

SEAREER S BUOBEBERLSRET 2 L5 TH S, 2L, MBOREHRTREL, BELBROR
BRELBVANSNVTEZBLTORNTS ZAHERSE O, & SIKBHBESFICRE L & X IHBTE
PERICHE IR AN TESEL XN, SHH TEFTK Horton OB L EL - THIREHRT L, B
KEIRHEAT 3, TOL S RETNEBRRORE IMBORTICERET 205, L LAFANLGEHR TS
BEEbLNE, FhIhiCK > THRESNWAREHE, TOLECHEIMIcL3HEEL D biith~DREIC
LBHEDOHNBKEVWEELONEDT, BVEMERTTAZLETEN L,

PLED 3 - oBEEREOBROF TREHEENCHR BEREVOBHBRRICXARARTH S, D
RN, RESEBNICOEENICLXODTREEINLLOTHEH, BEHOKREFVAEICEY
TREFTOD - ARERICAXTEBEIERELLTVWEOD BEINITY, SHBID L5 REROBEERH
DAH=XLEXSICRIFLTW L Eic, ~M Fars5 7hoBEREATER2ICABEL, FRKHOE
BWIIBIT AT HOLEND B,

L i

AHFAD 72 OFBANICHEE L T3, HEEMER, GEETEIORIIKX, AFXZSTIHRR
SHTOINVA P oBROWHNZFI, TIRELTHEERT,

& EXH

1) Hfg—k - THRE - FEEE LBIURARNER I 81 2 BRALETE & Rk 7o £ 2
OBEIC>WT, FAPKPHER, $¥£335B-1, 1990, pp.205-218.

2) Okunishi, K. and T. lida: Investigation of topsoil horizons of mountain slopes as a
basis of experimental geomorphology, Bull. Disas. Prev. Res. Inst, Kyoto Univ, Vol
31, Part 3, 1981, pp.131-150.

3) Wk« SHRE - FERES GEN ERROKOEFHIRE (20 4), A KPHER,
%325 B-1, 1989, pp.249-258.

4) HFE—K)ll # SHEREIXORBERBECO VWT (20 2) FECHT HITKOR)
B, FUKBHKBIES, %205 B-1, 1972, pp.50-51.

5) BEHE AR IIHVNFREENRE LR  GHmAKEE 7Y, KEEHE LY 5 -
7o845, No.7, 1987, pp.35-52.

6) Carson, M. A. and M.]. Kirkby: Hillslopes Form and Process, Cambridge Univ. Press,
1972, pp.50-51.

7) SHEEZ:. fafndbfRiond AREROMROFME, M, FOEFELS, 1984, pp. 1-
12.

8) HHRH: BRCTEPINET 2RERSORHORERICI>VWT, FEHAFRERETFNE
BHELERsC, 1991, 15p.



