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HYDROLOGICAL STUDIES ON SMALL MOUNTANOUS
DRAINAGE BASIN (II)
—Soil Moisture Conditions of Hillslopes of
Weathered Granite Region—

By Kazuo OxUNISHI

Synopsis

Hydrological investigation was continued at the experimental basin in the weathered granite
region of the Daido River area. Soil moisture conditions of the hillslope at bare soil land and
forest land were compared on a basis of the measurement of soil moisture by the neutron scattering
method and the thermodynamic potential of soil moisture by hygrometers. At the bare soil
land, the soil was more deficient in soil water with larger fluctuation both in the content and the
potential of soil moisture than at the forest land. The action of vegitation at the forest land changes
the coarse-grained soil at the depths less than 70 cm. to fine-grained top soil containing organic
matter, which enables the soil to contain more water under the same value of suction. Moreover
the development of of litter and humus layer on the slope surface absorbs all the rainfall upon
it to supply gradually to the underlying soil. On the other hands, the bare soil land can not keep
the litter and humus layer and fine-grained top soil (if there) because of heavy surface erosion.
These characteristics of the soil-water system are supposed to be one of the most significant cause of
this weathered granite region where bare soil land and forest land are adjoining each other with
a discontinuous boundary.

It was shown that the concentrations of Ca*+, Mg++, Fet+, Fet++, HCO;", and soluble
silica in the stream water and the ground water ‘at different Jlocality reflects the route of water
under the ground, and that the stream water can be devided according to its origins to surface
runoff, sub- surface runoff, and ground water runoff on a geochemical basis.

Observations at a heavy shower showed that the peaks in the concentration of suspended
material, the discharge, the concentration of dissolved matter, and the discharge of bed load
material differ in their time of occurrence with each other, and occur in this sequence.
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COEBRKRBIGARERED LILZ ORLEEHTH 2 518D RS -TED, 20553501
WiFth (bare-soil land) T, KD IAHAEKE OBIHRIICE > T3 (Fig. 1 3 LU Photo. 1 BH),
Z0 o O OBERITAEE T, BT cm OREBICIE-TBY, FHRECETHABIERLT
T 58055 b 3 (Photo. 1), BULE DR EAH IZ4KE L TRER TH 245 HEMTIERTE

Fig. 1 The plan of the experimental basin. The hatched part is the
bare soil land. A- gauging station, B- station of ground water
level, C- soil water stations at the bare soil land and at the
forest land.

Photo. I The forest land and the bare soil land with discontinuous boundary.
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Fig. 2 The change of the electric resistance of soil at different depths due to infiltration of
rainfall observed at the bare soil land in 1968.
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Fig. 3 Profiles of moisture content and counts of neutron moisture meter observed in 1969.
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Fig. 5 A rough calibration curve of the humi- Fig. 6 Thetimechages of theelectric resistance of
sensor (a hygrometer element for the the humisensor buried at the forest land
potential of soil moisture). and bare soil land,water temperature, and

discharge.F-forest land at the depth of 5
cm., B-bare soil land at the.depth of 8 cm.
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Fig. 7 The variation of the daily maximum and minimum in the electric resistance of
humisensors at different depths at forest land (circles) and at the bare soil land

(crosses).
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Fig. 8 The infiltration capacity of the forest land
(circles) and the bare soil land (crosses) as
measured by a burette type infiltrometer
(solid line) and by a Mariott siphon

infiltrometer (broken line).
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Fig. 10 The time change in the discharge and the water temperature
of the stream with the depth of the water table in the sand
deposit and the rainfall intensity.
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Table I Q iality of water at different parts of the experimental basin at the time of low water
(January 11 and March 15, 1969) and high water (July 9, 1969).*

Date of Water Cat+++4 | Fet++ | Alkalinity| Soluble
The kind of water S;:ne l?n temp. pH Mg+ + Fet++ | as HCO; | silica
PR (€ (mgfl) | (mg/l) | (mg/l) | (mg/D)
Jan. 11 7.1 5.8 0.1 3.6 10.3
groundwater in the
seepage zone Mar. 15 8.0 5.9 3.72
Jul. 9 15.1 6.4 0.2 0.06 ca.0 18.0
Jan. 11 | 7.3 6.4 0.1 5.3 12.6
The eastern tributary Mar. 15 | 7.2 6.0 0.02
Jul. 9 J 16.6 6.0 0.6 2.6 8.7
Jan. 11| 7.8 6.8 0.2 +.6 11.2
The western tributary
Mar. 15 7.3 6.6 0.03
Ground water in the
sand deposit Jul 9 I 18.2 ca5.7 1.4 0.03

R »oRIMT 2 KEOWTERBKIAOF SBENE L, REOKkE ZEOENERT. COREKRNE
WEHFLE->THIVESLVOT, COREERFHNLEMOSSbhEBbhz, TAoh)E
(HCO;™) i 20 TRBRHEHEDKE S HTHBEFAKDOE RERT. WE (Car+ & Mg+ Of) Lo
WTRBENNSVOTSODLOEHBRIEBESTH 228, 0D O T RBEENEOEERLTVE, £

— 9 —
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g4 A (Fer++Fet++) ROWTREREMA-REKEI0BIZIE > THS S¥FLE* doT, BAL
THESHHTE TORITKEESE T B THEMDS 5. BT RKORMB TR oL BH RS
N, BEHDBNTEERLTN S, 12727L 3 1580 3.72mg/l1 L3 FNEREEKRICE D LB 9hs
BALIEETHZ L0 IREONDH 3. BEOKOHEAHCOOTIR, &7 7 ) THISEHELTNWEL E
ho, DREOBENEOEEERINAY, MR TRENEEFELE, Table 2 KEHOH A A/ D
SHTHER* 27Rd. ¢ T 0.1mg/l Y LOBERIRTEARHIRAELLEBEbR3BCOAHLDN
THED, &7 57 )7 OERTHERICHEL Bt E-#HT ABYE L TRKICBAL R TiRIED
PEEZ BN B, ThLNOEA LRSS OF N OFEGEE 0.11mg/1¥ 2 TFTEb-> T 5, BHE
KETRRU F2kid, EERRLZZS 0L S NTREMWNSOERNSS 545 BEHERKEORTH N 7
V7 Z O DIERIC & > TR L THREVK P SR S0 7o TTHE DS D B0

Fig. 11 KRF43E DRI OHKOBOKEELERYT (FHERRED. 2N S EELTRTH
5 H~6 H OB DB OIE D recession I L TEEOHEMMBRS L 3. LALBZBEOERRILSTD
[F—DEMEREE T THA F Y OEDBHBRAKEL, TA~8 BORNBRICKML THBL
EHEREN B, chidy ) A% HCOyw A A4 v EHhHMHARS & RERHRFCHRDHERTY
BOIRL, FEFHH EPEKHOBRSRBIZEAEEA AV AL FRVEDEEI>N B,

0. TRREORKE

B CRERDOHHRBIEIC SO TON, AEREr— 7 0BA0MIRIBIETA vy 244 7 ORE
BEHICL > THE SN 3HHB IO BHRED OHHISH 22 &, BLUAKIHKE ©— 7 OREHEEL

Table 2 The concentration of total Fe ion (Fe** +Fe**+*) in the stream water at
the gauging station sampled in 1968.*
M: Mannual sampling, 4: Sampling by an automatic sampler

Date Time Method of sampling Fe* er—i—gl/?l? T
May 25 11:20 M 0.07
June 21 14 :00 M 0.06
June 27 15:30 M 0.06
July 2 13:30 M 0.26
July 2 13:30 4 0.03
July 6 13 : 30 M 0.66
July 6 13 :30 4 0.02
July 6 21 :45 4 0.05
July 7 06 : 00 4 0.06
July 7 14:15 4 0.07
July 7 22 :30 4 0.14
July 8 06 : 45 A 0.02
July 8 14 : 45 M 0.17
July 8 15 : 00 A 0.03
Aug. 29 16 : 20 M 0.26

Otk D AT I S B R I AR L 7o

*Analysis of Fe ion was carried out by the Sanitary Research Institute of Kyoto Prefecture.



R LN T B 3 B Rk IR 5 (1) ' 597

Fig. 11 The change in the water quality of the
stream after a heavy rainfall.
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