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HYDROGEOMORPHOLOGY OF THE UPPER ISHIDA RIVER
BASIN, SHIGA PREFECTURE, JAPAN (1)

By Kazuo OxunisHI, Takashi SAiTo, Ryuma YosHIOKA and Setsuo OKUDA

Synopsis

A preliminary analysis of the hydrogeomorphological properties of the upper reaches of the
Ishida River basin is described. The tank model analysis of rainfall-runoff relationship reveals
that the shares of different runoff components vary with the type of the rainfall or snowmelt.
Hydrological properties of the hillslope as represented by the parameters of the tank model are
compared among the catchment of the Ishidagawa Dam, its sub-basin (Kamagatani experimental
basin) and other experimental basin outside the catchment of the Ishida River. Concentration
of dissolved substance in the river water is analyzed through the multiple regression to reveal
the inherent concentration of a given element in a given runoff component. Concentration of
suspended substance is correlated to discharge. Structure of the topsoil horizons is determined
by using a simplified penetration test and its relation to the microtopography and the mode of
the denudational precess is discussed.
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Fig. 1 Drainage network in the catchment of the Ishidagawa dam and its environs. A: Ishida-
gawa dam, B: Kochidani raingauge station, C: Tankai-ike reservoir, D: Hiraike
swamp, E: meteorological station for snow observation. Circles with numbers indi-
cate the stations for discharge measurement.
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Fig. 2 A map of Kamagatani experimental basin. A: meteorological station for snow
observation (point E in Fig. 1), B: gauging station (point 1 in Fig. 1). Nota-
tion such as A—4 and B-i1 indicates a station for simplified penetration test.
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Fig. 4 Runoff analysis at Ishidagawa dam with the tank model proposed by Ishihara and
Kobatake for the flood by Typhoon 8210. O: observed hydrograph, T: calculated
hydrograph, S, M; and M,: components of T (direct runoff, prompt interflow and
delayed interflow, respectively).

Table § Parameters of the tank model proposed by Ishihara and Kobatake® as identified
for the catchment of the Ishidagawa dam.

Ay gL B az .Bz as B Hy H,, H. H,
Flood (rY) (rY) () (e () () (') (mm) (mm) (mm) (mm)

August 2, 1982 0.05  0.03 0.015 0.01 0.0t 003 0015 40 15 15 15
Others 0.008 0.0014 004 0.0125 0.0425 0008 0.038 40 20 20 15
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Fig. 5 Same as Fig. 4 but for a moderate flood in July, 1983,
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Fig. 6 Same as Fig. 4 but for a snowmelt in March, 1983. A sum of raifall and snowmelt is
shown as the precipitation.
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Fig. 7 Runoff analysis at Ishidagawa dam with the tank model proposed by Suzuki et al. Q.
observed hydrograph, Q.: calculated hydrograph, @,-Q;: components of Qo
(direct runoff, interflow and baseflow, respectively).
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Table 2 Parameters of the tank model proposed by Suzuki et al.” as identified for different

catchment
Rokko Tanakami Ishidagawa Kamagatani
Mts.* Mts.* dam exp. basin

ayy (hr™) 0.15 0.15 0.2 0.2

ay (hrt) 0.05 0.05 0.1 0.1

ay, (hr2) 0.025 0.025 0.025 0.025

H,y (mm) 25 30 35 35

H,y (mm) 20 20 12 17

H,, (mm) 2 2 3 3

By (hr™Y) 0.3 0.3 0.3 0.3

ay (hr?) 0.02 0.02 0.02 0.02

az, (hr?) 0.01 0.01 0.01 0.01

H,y (mm) 20 20 20 20

H;, (mm) 2 2 2 2

B, (hr ) 0.15 0.05 0.05 0.15

asy (hr-?) 0.001 0.001 0.01 0.01

as, (hr?) 0.01 0.005 0.0025 0.0025

Hjy (mm) 10 20 60 60

H,, (mm) 2 10 0 0

Bs (hr™Y) 0.0025 0.0025 0.09 mm/h' 0.09 mm/ht
Drainage area (ha) 17.6 2.5-6 2,340 51

* According to Suzuki et al.”
+ Constant rate of extraction not proportional to the stage
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Fig. 10 Same as Fig. 8 but for the snowmelt flood (cf. Fig. 6)
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D& SMBIC X > TEBOKBEABEOBE T THRPTE I 2R S 1DIC, Table 3 TRTHEE (1)
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Table 3 Inherent concentration of each component of dissolved substance
for different runoff components as calculated through the multiple
regression according to Equation (1) (unit: mg./1)

rund intedow  interfow  Baseflow
Flood by Typhoon 8210 (cf. Figs. 4, 8, 11)
Na* 33 5.0 0 2.0
Ca?* 0 12 0 1.0
(o 2.2 0 0 6.1
HCO,~ 0 15 0 11.2
Soluble SiO; 1.4 0 18.4 2.5
July flood in 1983 (cf. Figs. 5, 9, 12)
Na* 29 33 20.3 1.9
Ca?* 3.0 24 1.8 1.3
Ci- 3.7 2.8 2.6 1.2
HCO;~ 129 10.0 9.5 55
Soluble SiO, 32 29 43 2.5
Snowmelt flood (cf. Figs. 6, 10, 13)
Na* 32 3.7 0 9.6
Ca?* 1.9 1.2 0 6.5
Cl- 6.1 1.6 0.9 10.1
HCO,~ 54 4.3 14 13.3
Soluble SiO, 2.2 4.6 1.8 8.3

— 10 —



B - FE - SH - BE AR ERBOKCIBENEE(ED 1)

=9 DISSOLVED SUBSTANCE CONCENTRATION
g |
7' .
HCO; (»
A .
5 LAy A.“‘&A .
B2 (0)
3 SRS
L S0 @
-‘-
A
1. August 82 2

Fig. 11 Calculated concentration of dissolved substance according to Table 5 for the flood by
Typhoon 8210 compared with the measured value (cf. Figs. 4 and 8)
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Fig. 12 Same as Fig. 11 but for the July flood (cf. Figs. 5 and 9)
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Fig. 13 Same as Fig. 11 but for the snowmelt flood (cf. Figs. 6 and 10)
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Fig. 14 Concentration of suspended substance at the station 23 during different floods as

correlated with the discharge
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Table 4 Discharge of dissolved and suspended load from the catchment of the

Ishidagawa dam (ton)
During flood  Ordinary period Total
Snow season (Dec. 1982 — Mar. 1983)
Dissolved load 187.2 402.8 590.0
Suspended load 395.8 62.4 458.2
Total 583.0 465.2 1,048.2
Snow free season (Apr. — Nov., 1983)
Dissolved load 89.6 388.0 471.6
Suspended load 1,742.6 11.2 1,753.8
Total 1,832.2 399.2 2,231.4

5. EramEOmbEE

2 r 8 (Fig. 2 28 OBRAEIE 70cm, HE S0cm OHEAETH S. BFRKBRET ¥ at—
5 —ftE7 o — PRAMHTERBECERSD, STAAEy PRT 4 vaaF -4 HEE (BERES
BMR-1A) REBSh 3™, C ORRBICIIAHHE 005mm ORUMRERIT (bHEE RT-05) M dh
<Y, BE1ISMCBRSGVERR AN G LR, BREL Fhidkids 1 B C s h
%o

CORKETIRINME2 AL SBRAEHMB LI, LALT % HEBONPRELEBRBOTHD D,
613 L LT L, 20U FCREMNLHKMRARIOVT, 7 =7 ek BRI N
BHRABTIED, PRKERNSNC LEBRLT, =F1L LTRERORAR SO F v EAV, B
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Fig. 15 Runoff analysis at Kamagatani experimental basin with the tank
model proposed by Suzuki et al. See Fig. 7 for the symbols.
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DEDDE A LATFy 71}, BeFrid IBMTHBH, CCTRBAF—2K4beTIHE L, #
A A=A REDNID, 3BAFYIDNF 2 -2 - BEIRETERVWEBbhoT, AE
FARHTAEEZDOEEA N, 1BREBLU2BEZ Y2 O R 2 -3~ RANTHBRMICHRE L
(Table 2),

FEHAICRS B HEEAE Fig. 15 LR T, (A~(C) i1 Fig. 7(B) &R U198 EDHRO X L DK
OF — 2 ERT, COBOE— 7 HBIZIVMEORKETH D, KUEHO 7 MR T —#ITE, HEMEEE
BERADR—H LT3N, RBEC—7ETRILOOHEND S, EANBOEY -7 BBRY - 21T
HUTIOMELOHMB MBS ZHEERHL, C— 7 ERE, he o3 LHEHEIDPRDER
INTNB, COXSIBARRBOMKTRRON L 272DT, €~ HBMBAEVRECOHEIR
BTRTVIEEZ SIS,

Fig. 12(D) 3 1983%E DGR AT O LBHRIROEOT — 2 2R T O F — R TIREHHM L RAEOR
BONREETH S, 1BES VI KEBFAASEES 7y P 305D, 1BREZ Y7 OKERBRRRL
T30 MHPUEEBICERMEES, ThicH LTENRBRBREETO44 L5 7 2F->T0 5,
D& S zMEY, ENMNOBECH L THEELS oD TNS, COXIBEARMO P ¥ Y=t id
OHHBERCHLTREFIA~T 49 2V = —THEEZERATHONBRE ~THAH, Fig. 12 (D) TRIAMMEE
ZAEOZEEREMELFTEEIK, £2 v 7ONHMAEEZLBZHBENKHALL 0B, Chilk
FV—HEBBELBRAETH -

Fig. 12 (E) 1319834 8 HOBROKOT ~ £ ZRTo T TR D S 13RS5 TD 6 5 HO
BHRED 2mm/h O—FHIKE > THEH, ChZFBEGOCY Yy FEBPLDLB-2ZETH
3, RO 1AWESDY THHORBIZE LS, EEITIIEREIC 2mm/h 282 3 BRBESSY, %
2712 2mm/h KRB TH-EHEINS, HECEBUTHIHREESREZOETTHNTH S 2D, FHEM
BEIDOONEDMEBL R - TWEETH S, BB UAEAEI D I L) H#E, T hid Fig. 12
D) ROWTIRREZ EDBHINTHE D LELONS, COEAERVIEIHEMERMEDO BRI R
HTH3,

Fig. 16 (219834 3 HD, FBMBEME M- B0 HKITHT2BITHRERYT. BT HAKIIRGREEN
MEL, BEELHENDOT, COBAKRY IRHOL4 4RTy 7 THEEBL 52, Fig.6 KB
2R BRLEMESNER S TAEUKHY - 27250 TH5, BRI Fig. 2084 A RBT5HET
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Fig. 16 Runoff analysis for a snowmelt runoff at Kamagatani experimental basins with the tank
model proposed by Suzuki et al. See Fig. 7 for the symbols.
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Fig. 17 Estimation of the snowmelt intensity
used in Fig. 16

BOBHAMRICOE IV TRDO LI KHERE L
(Fig. 17 2R), 3 HRHOBMic 3EFH (Fig. 17
EBY) BR16ecmBAHL, 20 1BBOHE TR
lom DEP UHIE. Licdi-TZh ZRMBROK
BMEEZOEERBLALOLRL LB, Th
T LT3 BB OBBARELI 4om KBET,
FCH RS 4BOHITH 13 T 23cm b OBRIN
5%, ChZBHOBHOMSRBBOEEROH
BEAETIEY BEOETRPEVEST, B
KR TOOROEBRLECERABET LD L
E2Zoh%, 2L TBHOKMERRI3AHNL S 14
B ¥ TOMBREEMCHROE EEH 7 2 1134
mm &L, BEEMCOVTRE Y7 E2F ALY
RITBBROICHRE LT, ZOBE VI DF A2
- RESHOME (Table2) LA LI L1z, ZOMR
% Fig. 17 OFBIRT, Chitk 3 L 135REH

PRECOPUDOMENDZC LiLiE s, 120
D777 LELADES L, BEREFZTLCERNICES S, BEKSRBELED KT THREICH
BTAETHBDOFBYRENS BB, TOEINTF 7B -1cbDEBELONB, RAKHED
SONBRNRH - EBbhs, REOMTRIFBRELRVOTEDOZILLTH S, UELS15H
KCHITIRBENSD, ISHOBRMIERRHERHOZABRE - LEMBITELLLDEEL GRS,
3.2 TNk SN, KBOFEEMBERTHIBRLZZHLI Fig. 15 K0 THIBHRH Sbh
T B, LicdsoTFig. 16 TB W THZ DL I BFNBREL L TIBARBLEBI LD -7,

6. XrBRBICHIIHERE

Fig.2 tAohAk5ic, ErffizEREINE (Kth 100m 2UT), BREBFETHSZ, O
E3BMEREATREHSUMBTRUELIIRShZ®Y X, HHEBUMTRH»ETYRSIT, AH
NIRRT OHERD S PR IZh 38R (Fig. 10 D) fiEikosRohb, FHEEBUMIKRShBE
HER, ALEERNEREY 0kSik, FEELVHE m BORBRBICR oI B EBBUL,

KR Oh 3 FHERBERFEREOLBRY TH S LELN TS, LIEWN->TZOXIBFBERET
ZRBROPBOBFNHETHB NI ENTES, LHLBEGOMRYELRILEELE O, 3
WHREBREZEIShZMMEREF IR TV 300ROVTRERDS S, COMBRBBREREEL
ZLTERETHIELYTEL, PHEHREZTOMO~RA LT 2V - TEBWENEFHIN2E8L%
MAL L X THEREBORT vy A EFET I EMNTERZ LN ETHEEENKEN, TLERD
MEOEFEREAHEHOETELIBTH - T, HEBROKLBEZEN /o2 EEECRRTZ24DTH %,
ZOESIRBED OHEN LEBLOBBL OO TPRANAELE B L > T

FAEIZ Fig. 21TRT, A, B 200K - T, ELEHRNGHEARBRR Y ZHOTHBLE 1, HE
3om, A 60° @ 7 — VikFik AR 10cm BEAIEZOICAHELEHR (Skg OEHEE S0cm OFI
POETEIED) OE Ny LFERY, COMDBRIHMO S 7 74 % Fig. 18 ITRT, flR A1
Fig.2 iC A LR UL-EBEANBETHY, BRLEOFHEMTHS, ZITO Ny Furr4ridkE{3
SOWACIT 5B, 40cm Lz Ny, RIBEOEITI—EEEES, 40~180cm DEZTIE Ny &
BEREHITIFITEBTHEML TN S, 180cm LUETIX Ny BRHT 545, Ny H850282 5 LARBD
WIEBROELLBEDT Ny ORBBERI W BETRRET > T3,
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Fig. 18 Vertical profiles of the cone-penetration resistance (N;o)
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BALED it Ny ORI 2 2 BOEF L EDEIFICLE > T B,

ERBO N, 7u7 7 440k, HE B-11 Ob02RFEIAMLTERELRTEONLSDW LEIBTH
Bo LDXHNF 7 7 A MBEBHEBN—EOARFMEL > TRELES LZEXBTLILE-TIEL
FHEIIS, ARBRICBOTOEEAMICRARTHSI EELON D, BRI LHIC Ny HIZTER
iCEinT 2 B4 RIERES R TRALERLETH S B ARRTIR, BEMSEEY k5 LHEN
pm~+% pm O L EERE UL T, DRI DTS (BRETOSHBRR) LIEFTHTHI,
DS BLBORRISOTRINOHHABDE L AN,

7. ERETLY

7.1 ST ONT }

EIMTRBEANF ACHATBKIEONT, 728 S HTREr B SHEHBITHA T B KiICo0
T, By I eF AT BHHBIE B o7, UTTRERSDEF Y L B EKER (Table 2) £
WT, MRS T LRBRIHT B,

HEKHRPEERTT3RMBEVOT, AELHENZBNORBMMBOKHMES LD bKREL, 20
A IR ERIC K > THPR VBT S, BASDL Y 7 = F A CREEREB 1BE 2 ¥ 7 p ool
MicHS 2%, 1BE2 Y/ BAKEEEZIG D, BRE- 725l € — 7 £ TORYM @)
m;v&%ﬁﬁﬂrm&éﬁho%cr%mmgmowtﬁN6&{%#@mﬁTmWﬁﬂ&,EmmﬁA
HBRTIR2~IBHTHS, COLIBHERORBHICOVTE, 4EF2 2T 4 v 79 2 -7THEEEEAD
THFTHLEND S,
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L0T, REFHRAENCELTHY, 1BEs v 7 OKE—HNEEER (Fig. 19) 0a0R1EH,

—17 —



442 RABKHAEFER 55275 B-1 (1 59.4)

JFl— DRERTIREE T RGN & & HR O 5 B3I

8
’I/ BED, AP LMIPHEIEL S<B L 1BE 2
- TANAKAMI MTS. /i v 7 OXALA 15mm~35mm QX T R
—— ROKKO MTS. /I,/ 2T 3, KRird 40mm ZEZ 3RXMiIc>T
6{ ---ISHIDAGAWA DAM // i, TOLSBWRERIThic LHBORLOT, K
——KAMAGATANI BLTHHEDERMEL,
EXP. BASIN ;
f!

FEREHRBHEERT 4 2 OIKET 3R
FREL, BENIKEOLSKHE D KE {BVHE
BTRFAEEHT T2 RERIEALCEVTH A,
Ulehio>T, mMHoRkE: 8 L2BB2 V2
DERCX > TRHIEREZ, AENFLAHREE S
BRETIE B, OHBRIEY, BRITXTEALTH
B, L BEDLLE2BE2 v ONAEKBOOK
BMRILSTHRD, THbE, B HRIWIE,
RA—OHRFEREICH LT > 2 RELHMEL 72D, ¥
HBEREL TS, FHRBORENRL, 3
BEH2 Y 7 ~ORANEL32, BraftgiE b,
DESABRNF 2RO 3 G0, PHKHOR -

DISCHARGE FROM THE TOP TANK {mm/h)
»

(¢}
0 10 20 30 40 S50mm
STORAGE IN THE TOP TANK

Fig. 19 Comparison of stage-runoff relationship

for the top tank in the model of Suzuki LZORMROBEH M IND1THS. 2O
et al.” among different basins. Data BEEIPMEOE I LB, BIUEBROBEKED
from the Rokko and Tanakami moun- EiLHEILHDEEZ LN B,

tains are after them. EBEHBICOVTR, PEBHU LICRERRT

THRMIEHTES, UL, EASRBRILT
VARRTE, ZERHRIRZVBVCHTACI-TEDARINTVEOT, FORIPHEKER, EE
ORBER LI > THRINZWEHBENKE L, Table2 TRE/rBHRROEERKBEEZDLT 3BFHL v
JOEERAAMNL 2AHEBROZNER UL > TBEY, FBROEIRENBBRETCH - LRCBEBLE, &
BRI BRI E Lo/,

7.2 iRt S UHEELBREBICDNT

ErAMBORBRE L X/ LOBBIL OV TREIMH TR, T TREZTL T 2HBE KD
WTRESENL T -2 RBOATOROSEELOBEP SR T, XREHESEELHHARI TSI LR
FTMWENE. € LTHBNIKIBEOREHENE N2, ThoOHBIRI0EE EHIHRREER
UTBERKLZC LItk - TRELELOTREVWIEEL GRS, BAED 30m BLEECRINSDH
BOV LoD b3 LYHHERLTED, ThBHAKOLTIKD USoREB~KEL TS, L
PLEDODIC, BEMNFLTEBIR -7k ) BEBYE LREDEOHZIBROBARIZ - THERK Y -
Tivs, :

FAGTRABRNE 2ARATEFANMNARZhEhEAHOBEYDEREE b OHHE>ORAWTH S &
ELTHEH U, LHLERHBSOKBRBSNICL-T, LV EHOPTHRMMCELLTNE, C
NRBEONHBTARICE - TEHINBAEZRSOENDIE L, HERBLFERMI X - TRELPHB KD
5 EHT OB MHNIKBOEDE I ohb, BPRYEOKMIKOVTIR, TORBEERETER
PolllbHoTHIRBRANTEL - I, —HAERNE 2HBOMERHICONTRIKEDOIHIC
BT 355 OREXEBLALRBETH S,

7.3 SHOWMA

FHETIII9826ERD © 198H4EKE COBANIC & &S0 T, AN EHBOKIBHFHEEICET 2T



M K S - BE AR ERBOKHERRE (ZO 1) 443

BYLENEB Lol AHOISKT — 2 RERL, XVBAKBHEBCLUITETHS. LU,
EPE TR S BRREERET 30L& 5T, ¥TETIORROKIUBRNRRELBCES,
DN TRMEYHENRD S,

BENOEDCE, BENTERREEIBLOEDHHSELTEDY, RBITHIFRRD»S LI
Lid kBT RERE->TWAY, Zhitd UARNTREOX I BRERL(, ARERYLRAOO
WEART LA LHREOEBIRShE, ZOEETIE Table 4 IR LU LBHIHEIZ, TR
ﬁﬁﬁﬁmmﬁ%ﬂ&%#%ﬁnmmw,iﬁ%mwﬂfmﬂﬁ&oﬁ%#ﬁi@ﬁ&%ﬁi?a@o&
Fid5. Lbl, BRHILLKEETIHBROBR? PHNSEY RHEEROH S EHcARO LD
mmﬁﬁokCt%ﬁ&éﬁzcitéh&f%bmfmﬁofé,mmiﬁ%@Mﬁ-mﬁﬁﬁmﬁﬁa
ﬁﬁ%ﬂifﬁﬁéh%&tﬁﬁﬂva—f}Vkﬁ%i?éCt#méhtmaa%bTEmmeﬁ
CREGHDS M (20~307E5) KEELEAROIDICE > TEEFERIERINTHEN, &
O D& 5 HARBOLHHEHBBERRO L OBHIK, Ehl oL ORBRTE- LPRHSHTREL
M, chiztLs—BttEoMETH %,

CHS2HEDA 4 LAy —AORBKAEHEPBHETRONZZBLOBRCOPHIBEDS 4 &
Ry —AWHDEELONG, ARNKRTREANEOBEORBTHSPRTAYTH S, HOMRT
RO RBIIC—FEN EbHOKLRDE-> T AL LHRESh TV Y, HefiTd~lk I, #
FARBRTEEBLOER EPTERBICL 3RENZRBICE-TVELITHE, L COBEDERD
#i&#mﬁ&mﬁﬂﬁﬁﬁﬁﬁ%%mmf&%ﬂﬁﬁi?%C&#ﬂﬁ?&éﬁobt#atcmxéu
24 AR — A TRAHBENLEED, THOLKXEREBBELOHEERE LTRARERET S
LM TS B, COTERELFFRECIECOVOEEORELEBNCTATHC LHARLES
T LEE®RT 5, '

INARBIEBCIS Y > TORAOEER, AIEORS B ITUBLONHEHELDORENERD
ﬁﬁmbaocnﬁ?%umﬁ%ﬁ,ﬁEﬂm&m$Héaﬁﬁm,Eﬁﬁﬁﬁm&ofﬁﬁW%mmﬁﬁ
2 ERD B LS ETHREAULBBNEBRSRNTH A, RBLTOMELYHICBELTE, £r
ﬁmﬁmkmrﬁmﬁwﬁ%ﬁcué?ﬁﬁiéo%o%,ﬁAﬂﬁﬁHTﬂ(,ﬁmﬁPW%E%ﬁﬂE
O%ﬁﬁwﬁiwﬁ%tﬁﬁsﬁcahkh&#itwéaEﬁmmuommﬁﬁfuifm%ﬁﬁ%ﬁc
7, TMEhERETHHATEBLOWELEBLASTETH S,

AXEHUFECOVTE, KHBRNOT -2 23 oKL, F2<F 1y 7 v ==7HREE, HEHRE
#mbtm&ﬁﬁ%$cmé?ﬁfbao%ﬁ%ﬁoﬁﬂmomrﬂﬂﬁmimﬁﬁ%ﬁb,mMﬁﬁQ&
#aebgr,wmﬁmwmmxm&;o—&ma%vaﬁrga;5u¥ws°ﬁmmﬁomMKomr
3, oA THERLIEE ULt L CBEOAED Kk MHBREBRT S LEEL TS, &
kﬁm%ﬁmomrdﬁmmﬁAoﬁﬁi@§0f—5(ﬁﬁﬂmia)%mmrﬁgéscmﬁ?ifb
%o

L] 33

*m%ﬁﬁ$iﬁﬂﬁ®ﬁ%wmﬁmlarmﬁﬁmﬁéwﬁtam%Jo—E&LTECKonaé
DOTH D, FHEDHERILY > TREDFRY =7 LMD R ¥ =257 — 2 DRGFLHEERD . B
ﬂﬁmmmbrmﬁﬁﬁﬁmm%Aﬁﬂiﬁm,éﬁmgﬁﬁﬁﬁﬁevmﬁﬁmz$—m&Dsimwm
ﬂ%mkﬁmkoitﬁm%ﬁmaﬁaEmmrAﬁAmﬁmxﬁéﬁmmﬁﬁﬁ%ﬁmﬁNﬁ:&E&b
TFobl,



444

1)

2)
3)

4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17
18)
19)
20)
21)
22)

23)

HABRBIERESR %275 B-1 (1] 59.4)

& 2 X #&

Huzita, K.: Tectonic development of Southwest Japan in the Quarternary period, J. Osaka
City Univ,, Vol. 12, Art. 5, 1969, pp. 53-73.

RBES : BEUMILE - BRIULOEBNTY, BIMENA, B78H115, 1974, pp. 669-683.
KIEE : ZHREHE, SBRISHA LN AMHRERL SCICHHOLE—ELRIM, L{IKH
B, KRFNERE LT—, HEB, #1155, 1980, pp. 52-59.

ERMA I AMENERS AL | ESH 5 HERRTE, 1981, 376p.

RE—% : BRI REICHET 5 TR, TEERS) FRSEHR, B24-R12-2, 1979, pp. 67-71.
BP—% : BRNFEROKIEN, TRENS, FEH%4E, BI0S-R12-12, 1981, pp. 74-81.

HREX  KEROREKCHET WA (HEHESD), KEFFELHIHES, 1982, 63p.

ARRHE « NEVES  SUkMEHAEORAIHMYT 5—BR, FAWLPER, $215 B-1, 1978,
pp. 153-172.

SAK— BERE - RBFHE - /MERE  LDKEREOBKRTR, FM, $1108, 1979, pp.1
~7.

HRAES - FEEY - KAHE : AEIFRICH T 2 KREZOEN (20 1), KAWHEKWESR, £
275 B-1, 1984, pp. 445-454.

e B MEEAKESF BB T - SAMEE KERECL S ARHBTIOWERE, &K
KEGFKDFAER, %105 A, 1977, pp. 557-587.

BE—K  KAXHBZOFNERN O D OF - 2 BRBORBI 20T, HAMHKPER, 5265
B-1, 1983, pp. 435-443.

HINRE « R 5 RIRE - KEBT - WO 8 HiFEARMHHR, ERHKS, 1973, pp. 204~
225.

Okunishi, K.: Characteristic erosional processes in granitic drainage basins as found in Tana-
kami Mountains, Shiga Prefecture, Japan, Bull. Disast. Prev.Res. Inst., Kyoto Univ., Vol.24,
Part 4, 1974, pp. 233-261.

FIRRE : BEESHOMEE, MERNR, H575%35, 1984, p.213.

RE—K « EEZ  BARNERBIO LENIC VT (0), AR KPHER, %2158 B-1, 1978, pp.
277-296.

HHEZ BE—K : QERELORBICX 2HERRICONT, B, $25%8F, 1979, pp.
426-438.

FABRE : BELR + - BT 2 XEL LT IARZTREHE), 1984, 27.p.
AME  WEREROCALAEIEROMEFEONE (RABRSEIENE), 1984, 24p.
TEEK  BHERTH M RE, HAPKPHER, 5245 B-1, 1981, pp. 449-460.

HHEZ : EEHERBRONME, HMELROEBMEENENE (IRCALEE2A22RNE),
1983, pp. 12-21.

FLER  WBEREOA RIS 2BEENEREOWR, HBENH, H5058 15, 1977, pp. 32
-44.

PAERE - ELESR - THBR—  AFNRB U 2 MADOHKEZBBICDNT, FHAMKTFES, 16
& B, 1973, pp. 433-447.



