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HYDROGEOMORPHOLOGY OF THE UPPER ISHIDA
RIVER BASIN, SHIGA PREFECTURE, JAPAN (2)

By Shunsaku Oxamoto and Kazuo OXuNisHI

Synopsis

Hydrogeomorphological significance of the topsoil is discussed on the basis of the field in-
vestigation in the Kamagatani Experimental Basin and at the headwaters of the Kochidani
Valley in the catchment of the Ishida river. Vertical profiles of the penetration resistance (Ny)
from the simplified cone penetration tests can be classified systematically according to the thick-
ness of the soft layer (Nyy<10) and the transitional layer (10<<N;y<<50) and to the mode of
the vertical change in Ny, of the transitional layer. It is revealed that the soft layer on and
near the ridge consists of A-horizon and clayey B-horizon underlain by clayey transitional layer.
On the stream banks, however, it consists of pebbly sand which seems to have been transported
from upslope, and it is underlain by the base rock.

Flow of rain water and snowmelt water through the topsoil on the gentle slopes near the
ridges is different from that on the steep stream-bank slopes. The A-horizon stores the excess
water and gradually discharges it down to the B- and C-horizons. While water percolates
through these clayey horizons, it becames enriched in CO, and becames chemically active.
Therefore, it reacts with the minerals and leaches out much substance. When the quantity of
the excess water is more than the storage capacity of the A-horizon, there will take place the
sheet flood and the sheet erosion, which remove the material of the A-horizon as the suspended
load. On the other hand, the flow through the soft layer on the stream bank is not oriented
downward but sideways along the surface of the underlying base rock. It causes subsurface
storm flow. Though its draining capacity is usually sufficient, the overland flow will be brought
about at an extraordinarily intense rainfall or snowmelt, and will cause surficial land-
slide. Therefore the soft layer on the stream bank can be said to be more unstable than that
on the gentle slopes.
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Fig. 1 A map of the Kamagatani Experimental Basin. The dotted lines represent
photo-lineaments. A-1: Meterological station, B: Gauging station
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Fig. 2 Location of the measuring sites at the headwaters of the Kochidani Valley,
the largest tributary of the Ishida River
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Fig. 3 The N, profiles obtained on a ridge in the Kamagatani Experimental Basin
(line-A). Horizontal arrows indicate the depths of the soil sampling.
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Fig. 4 The Ny, profiles obtained on a measure line across a valley (line-B)
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Fig. 5 The .V, profiles obtained on a ridge
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from the C-horizon types of the topsoil structure

Table 1 Physical properties of the soil samples

Site No. depth femy Dry bulk density Porosity Water content Saturation
(glem® (g/em®)
A=l ] 15 0.79 0.70 0.51 0.77
30 0.88 0.67 0.51 0.76
Al 2 25 0.86 0.67 0.53 0.79
55 1.33 0.51 0.35 0.69
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Fig. 7 Topographic profile and the distribution of the thickness of the soil (as measured
normal to the ground surface) along line-A. The soft layer and the transitional
layer are represented by the thick and thin lines, respectively.

[KRE] BHERC UHFEERET, No HIZARORINTT, SREHFAORNIZEEAETODOMEEY
f9ChH %o Fig. 7 B Fig.8 TRCOLBOEX GAEHHAICEH - 72EE Xcosg, ¢ ZHREDOERA)
BERVEFETRINTVEY, FELHEER, BIUBEREL TLOLBORERI N b5 |
EHTRNI L EA2EZ DY S &, HHEEEPERETRONIEIBBIITAOLEHSEEILLE (A
BBLUBEICY3) THY, RELSOLORERTLTHELEZI SNS.

TR 13 N HEDBI0CS0D S50 DNETENT LB TH D, No HIZES EFHICHBINICH
MTBBEHE V. ZOXSEBE, BRI >VTIR, BIEEMES LicERMeEitLTnSd
DEEZONID M, AHROEE R, BOBERERMLTVE LBOUEGHANE . oMl No B
DEE LR T B AND 5o N HM0EL ICEL, ZO TR THUNL T 25 1IIBIRCS -
D RUL S NER - BB TH - 7o 0 T A HHENEAS VY, BRERAE LSSRBOSENBTEL, #HE
THORMEMOFRTREBD THE .

WFELETIE N HIRS02HZ TREICENT 5. F=MILH? AR TOBRICLE L, CORE
REALR LTV ABKIBNICEARERE UEBAETHEDOT, A1 LMER. Ny @502 82 5 SBA
HRBOY o 4 v M FIOESHEOPTL B B7cd), I0EOTRICES N OREMED 3 BT 0%
FEb o B BICHIEEZET Lichl, ZDLS37E N HORETIE, BEEOET T A0 ¥ -850 — Vi
BCHERRICEZEINTOROERBENE L, T Ed Ny HHSFEICRBICS02EZ Tiing 3 HREic
15 TOEDMhHHNIEN,

FROBEELEZ DL, AR TEREREBEEORR, SIUHBEOER T LIEICK > TR
DESCABWTLOBBEEEZ oD [HREBEBISHEZELCOZHDT, 2055 la 3B
BO Nyp EHES ECIZEBCHEMT S0, 1b REBED N BEBEIFEICELHEMTS b
D, Tc BHBESRZODS, BHTHVWSDOTH S, THIKBELZ VD, BOTHOSOT, LEAR
Iz Ta, Ib, Ic ZEHTHZEHTES. ZNLOFEOBAMIE Ny T 07 7 4 1% Fig. 6 iITRT
Tc BD Ny 707 7 A VEBERINTHENDS, ThREESBEHLTVWE6DTHB. 202471}
FEEEPRBICROND DS, ZOXIBEHFHTREARBRIB CIRbIEh -7

EROFEHRONHRBRIMSEASRBRONROWEY S HK5EE, BBEOEIZR LA Fig.7 LU
Fig.8 LR INTWV 5, B (Fig. 7) TREDHMNTOIEHBELRONS . BMBBREBSL O LS
ICIEDSPEL 12 T3 A-1l, A-T BXU A-8 THBU. ZHRIMHE#MELBRLTVELIKBbI3,
Fig. 1 CRERFBEEZHAOTHE L) =7 4 ¥ b ORHIWRINTOE D, BIREHETT25AOEHEP

._7._.



540 HAMIRBIFRES 55285 B-1 (BH60.4)

HORIZONTAL DISTANCE (m)

0O 20 40 60 80 100 80 60 40 20 0O
@
SCALE OF °
600
T oy THICKNESS | | >
— g (m) 2 D
580
c
~ lw)
s SGOT
3
540~
520
500

Fig. 8 Same as Fig. 7 but for line-B
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