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THE STUDY ON THE DELTAIC PROCESSES OF THE
RIVER MOUTH IN LAKE BIWA (II)

By Akira Nakacawa, Atsuyuki YamamoTo and Seiichi KANARI

Synopsis

The present paper deals with the seasonal variation of the shape of the Fujinoki delta using
shape parameters defined in the preceding paper. The effect of wind waves on the shape varia-
tion of the delta is also discussed with the aid of the equivalent wave energy estimated from square
mean wave heights.

Characteristics of annual sediment discharge of the Fujinoki river is deduced from correla-
tion between the drainage area and the equivalent deltaic area of twenty nine rivers, assuming the
power law between water discharge and sediment discharge of a river.
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Fig. 9 Influence of sediment discharges by the floods in July, 1972, on the shape of delta; (a)
comparison of newly formed delta with former shape on the EL. 15 cm level, (b)
deformation of newly formed delta to the left-deviated shape, probably by the waves,

comparéd with on the EL.-7.5cm level.

Table 1 Estimated volume of the Fujinoki Delta.

VOLUME
3 3
DATE VOLUME (%) | |\GREMENT (md) ANNUAL CHANGE (m3)
July 29, 1971 370.5
291.1
Nov. 30, 1971 661.6 257.9
332
July 18, 1972 628.4
8.1 55.9
Nov. 21, 1972 717.5
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Fig. 11 Longitudinal profiles of water temperature and electric conductivity along the survey
line Lg shown in figure 8.

JULY 18, 1972 JuLy 18, 1972,
L 2y
L2 —y—= ° 10—"7

E ° ) L/ /7—/]‘-11 5 "’ o

- b

o - or e

‘6" L /—55\-/ 100. 114\\}

10 ~———100 " "o
L2 1oL

E 0 o &t it

o
.ot or

L2 Al
o ——

- A5 1ok

E

T 22.0 Fig. 12 (b)

EJ (°c) Fig. 12 Cross-sectional profiles of velocity
10~ components (arrow vectors, parallel to
or L: e A survey line; contour lines, perpendicular

w
to survey line), electric conductivity,

3 water temperature and depth along the -

T survey line of (a) Iy; (b) I;, as shown

E L in figure 8.

& 10

Fig. 12 (a)



Al - i - @8 : Ch#iicEs iy 20 Delta oREARICETIHE (1) 589

5
! 1
\55/
SURFACE - 4 BOTTOM 4
LAYER LAYER
3 3

10 105

’\l o

. b
/)
; 0 \
Ll
20 {cm/ sec)
. }0 ns . ‘[]O . 2

] T%m/sec') 2

tpumho scm °Cy °
JULY 18, 1972 { A mho / cm-oC}
JULY 18, 1972,
! . f
7
< w777 (Y4 ¢ . . .

SURFACE LAYER
. BOTTOM LAYER

:/z f tec) toc)
%' \ " uuwyie.ierz. JuLy 18,1972,
. G g 4 l
b c la’/////A L b ‘ 677777777 77!

Fig. 13 Horizontal distributions of the flow vectors and electric conductivity in (a) surface layer;
(b) bottom layer, and horizontal distributions of water temperature in (c) surface layer;
(d) bottom layer, at the mouth of Fujinoki river.

— 11 —



590 AP RHEFAERE 1628 (.48, 4)

ZIZHEIH - 72 H8 Ly OMEROKBEZ L FICBEREEEOSAHTH Y, ZoMEICHT 2HEEOHE
REBCEREINTVEV, AAORLOREOKESFIE Fig. 13 (a) 22U b)) KENZThERE, BESE
RR7 PAEREINTH Y, ARCERZEEOKFESHLREINTNS, £, Fig. 13 (c), (d) KiE %
NENEFL L VEBIRFT 2 KBOKEFFHRENTN S, ULOEBBOFHE, L, KiB20°C,ER
{Z#E 115¢mho/cm®C @ #JIK A5, FOMHH 15m HHE D bEHRITHK KR 26°C, BRUZEE %5¢
mho/cm°C) O FH~BAL, EEEBHKOF TKY delta front ~gEi L T2 2 &, $7, ZOHHAER
i, MAOKGETIED B~ 10cm/sec ORFETHN TV LMK O 0P, FREER#M»LH 10~20°H1RF

LTnaZ LB bE, BREOKHEMOARE, MEOS% 0T, HOOERYR)IFE I LT
HTEWDIZ, MOBKARIL, d5KEZSREEFOILIZIERTLITHA) 45, 465 6 290
DEKRMEFIZE T2 HMAOBARR L ELAGDY 2 L, MOKHOBMEIC L 20PENOWHIR, ZoRK
OhEY—BUEHEETCH S L) TBbh 5,

Fig. 1441, #i/kfz —0.0lem @10 A 118 [Z& 10 2 F QRE#B W OBE, K% O I REFE O Bilk
RERLILDIOTH B4, TOBEW, BK¥EOL) ZFELZEB~OBRIZD bk, KB IR,
kA delta front FHE IR R HIBOKBOBFEMR LN BA, i delta front CHEIEEIZHY 2 & 5 Tk
NTVBHKNE 2% front THNEALLTDIZ, BHRE—EHIYRINZERERLCVELS
Bbhz,

FTTRBR XS, Bk & CHIR, AARIKBOBELERTH Y, delta DERABRITK & %
HErroihkb522, MMATEERBORE 2 ) viEET 28N, HEBAKL - BBHEZRE L-KE - K
PRI 2 FEEELTEREIE T D, 205 H, Kildk L U ZFEEHHIE chart speed 20mm/hr, T
Blii2Rvrva—-X—CTRBLEI L, —F, BEREBHIGED LW S5 4B, chart speed 180mm/min
Tl-RV e La—F-ZRFIND, &d, BFIZOVWTR, 0.01Hz Y FOBBBRKRS>OANEESX 1,
#iZ 0.01Hz LI TOESRE/KILE LTCESEIN D, B
Bl KkitoZGEo 1Mt zh#h Fig. 15 (a) 1 &
& (b) iTRT, Fig. 15 (b) [LESHFRIBEEN
ITHEBEEHROBHKMBAFOAMESEY 7oy F L1
AOTH B, ZORO—BITk LRAMETL 228
P O—ERMERTHA & - LKEHPPRAEH (1
MATEILAUBOER) TRINTNE, BEDTHIT
Fig. 16 (a) CREAR LT3 OMBERT. 1, BF
EROBBEBAFITL - CBONR ORI 1AK%
Box~7 ol BiE Fig. 17084, B, BA
RE->TIETREDA, BLT 22sec. HiEOEMO
WOBEEFICEEL T,

WO 2 FV-HE I BAI RN b B RO KEICS
FNDETHEOTINF —THHATIEZELONS, L
¢ Tedia T, 2FRFHMEBRO 1 HMOBESE, KEHH

KEZCORMMO#EL 1 ARICEBLcEOSLT 2
¥l B EbTTHA5, Fig. 18 (a) 11,

TP R e e W47 9 AP LBM4BEI AT CO 2R FHOAED

Fig. 14 Longitudinal profiles of turbidity, BAMTEROLIIOTHY, Fig. 18 (b) i1, BOM
water temperature and flow vel- BRMEZOMO 2 RTFHORKMEL OBERD LI
ocity in the mouth of Fujinoki DT, ZHGEMMIC] BRIREES 52HO 2 v¥ —
river, on October 11, 1972, AL BE2E5 2%, k¥, BOEEFAKOW

ocT L, 1972,

DEPTH (m)

(em/sec)

20|

VELOCITY

— 12 —



il - (A - 28k Cbhilickid 20 Delta oREdRIcE4 3% () 591

T, ACTSIRE2BENILZOHAYHEAM -T2 TORER Fig. 18 (¢) ITRTHE Y TH 24, BRO
sampling F#l & ACTS 0 X DB L OBMIKRFETFFABH S0 T, (¢) MO no wave OIFFE & Bk
AN -BOEELBRACAMIEL 2 v, EHNEKOEEINOB 2L VYRR T LD
Fig. 18 (c) Td 0T, ABREOHROHEEM (FHOHEAL b HEITHT 2 100 4F) RO
¥R% Fig. 19 1253, BENLOABOSBRAZOHOX DAY, 4TH, TOIOEHEDS LO
BOFAREARONT-BEERTIDOTCS %, 2045 AEOz A ArF—DHE(LL delta DE L DF
UDERDWTH, BAHBTEEIND,

Fig. 15 (a) An example of the record of wind waves obtained by wave-level meter at the
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Fig. 15 (b) An example of the record of lake water level and square mean of wave heights
obtained by wave-level meter at the Fujinoki delta.
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Fig. 16 (b) Seasonal variation of lake water level referred to O.P.4-8545.4 cm, observed at
Katada. A part of thick line from Nov. 1 to Mar. 31, 1973 was obtained from the
record of wave-level meter at the Fujinoki delta.
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Fig. 17 A typical example of the wind wave spectrum at the Fujinoki delta, which was analyzed
from the record of wave-level meter.
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rose circles show the fraction of wavy days to the total days of treatment.
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Table 2 Discharge of the Fujinoki river.

Date Time Station Crosssectional Mcar'l D.ischargc Remarks
area (m2) velocity (cm/sec) | (liter/sec)
Apr. 21 | 14.30 B, 0.28 28.7 81.0 CM-18
14.30 Es 0.28 26.6 87.1 CM-18
July 13| 16.00 B, 2.0 54.0 1080.0 CM-18
15.00 —87.5 m from B, 0.68 159.0 1073.0 Price
July 15| 20.00 B, 2.3 49.7 1133.0 CM-1S8
2145 | —87.5m from B; 0.87 109.0 951.0 Price
July 18 | 17.00 B 3.6 14.0 504.0 CM-18
Aug. 2| 15.00 B (0.3) (70) (200) Floats
Sept. 7| 16.00 —113 m from B; —_— —_— 51.0 Weir®)
Sept. 23 | 16.00 | —113 m from By e —_ 156.0 Weir
Oct. 11 | 11.00 River mouth 0.17 47.5 76.0 Floats
Oct. 25| 12.00 | —113 m from By 79.0 Floats
Nov. 20 | 12.30 | 113 m from B; 0.34 18.9 64.3 CM-18
12.30 | —113 m from B; 78.6 Weir
12.10 Line-3 0.27 28.9 76.9 CM-18
Dec. 6| 16.20 1.5 m West 0.13 48.9 65.5 CM-18
from Dj
Dec. 15| —— River mouth 0.20 37.0 72.5 CM-18
4. & =

4-(1) BRELCELBZIEZEORR

BORMFAD delta ZER TR CRHTEELLERL, HAKHE» 2 ) oMMz LItk& L, L8
REL{RBREZLALOIZAZDY, ThEMITIA2FNNKEREMICEN, 5 RERN»LOBKOH
HIZIE U TET 2 KkE 0 RK (Fig- 16) C=x 7 INLRBTOIORTE RV, RENRZERSLR
BEBDLDOE—OFREMAKMEMLEBE LR TTRERERET L2 THD, H2HiKnT—
EAEBORRREHEBT LI LTI > T HIOHHRERLNLOTSH DY, ZITHERRODWTE
HERRABFT2bhkd o7,

delta DRI X UEEBELERNIZHRD W DEH L LT delta OITRE\[BIIOWTHOPOER E
THEAL, InNLERAVTER delta BROBHWAZHOBHELRLZTA LS,

T delta DRKEIHEDbTREEDLW, B HEHAE LT, Bline * z 8, 1-line® y#&+2
BRERERRL, ARDHRERE Pl y), AETTHY 2-line 2812 5% QU0, y), ARBDMM x #@
HENZIRYM LA EBWEEICL Y R, 0) &3 2%, it delta OtbFE~NOEBOBEE, 0 XM
HFhgze LITREBHBOTLBMOFMERD L, » R FEET AOMBE L RMFROHEEE LT,
F7c, 3o (% delta EBOLE 2R TRE LTHYS, 2h b OR% shape measures & £ & 5 . Fig. 20 (a)
i, #EEIRET{ delta BIRR A 554 H - 7 shape measures ® 5 b, 7,3, 3 O 3 BOEMEE L
AEINTNnE,

WML O R delta FEHEOKE XOE(LHES B, Z0BE, TRHEDILENEUEZBRERRET
5TH59, LoL, REFBRR—FHCHOMBE2EEL, $RBOERRLEEI L0, ko
—RBOHH T delta BIREBAMWALELZT 5720, HANABHBRERSBEHTIEEARL 2V,
DL RERTERTE0ORREBE LT, 2EBOWL y/r & y,/r (JF4¢ T shape ratios & BEg) 2%
BREBbND, 27, delta ORBOEAVWEHLZBL LT, 250 3BHED growth ratio ¥V, %
T, 32BHERELT 2 delta OFNIFKHEH~OEHOEENE, ZORMEEER LD r @ (extension
ratio) [ZL - TEbL, 7, GROMEROESF ELBAF~OHUES (MOORADESE) LU
£ii¢ delta B OWBEBRIZZENFN y, 3+ L ISy, Ok (stretch ratio 4» & £ breadth ratio) THb+ I LI

_— 17 —
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LENGTH (m)

20

(o]

o0

SHAPE RATIO

~Lo-
20 EXTENT RATIO
BREADTH RATIO
o
5
< 1o
I
'—
=
S
& oot
sk

Fig. 20 (a) Seasonal change of the shape measures y;, v; and r; (b) of the shape ratios; and
(c) of growth ratios. Bifurcations (broken lines) show the values based on the
sectional shapes on different levels.
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4 %, shape ratios i J& (X growth ratios D Z#ify 2K ghix Fig. 20 (b) LXK () REFRIh T3,

Fig. 20 TR E% 2% o0 OMKMICE T 2 BREMBEL T B, HIKEELORE L5 LEbN
ZERE, KL REVEZE LRBOERRI->TOERIINERELHLIBERANL, 72, &
ROBHBE BT OWTORMLTRMT I ENTETH2, T §, Fig. 20 (a) K, EL 15em (A
HED) ORRERET 2, r 347 E3APL6 AP THRIE—ETCHH~OEEN A ENE AL, 6 8
OFITL B LRSI —BERENABREB T ORTAH, 47E7 HERICHE S gk (Fig. 10, Fig. 16,
Table 2 £8) 12k -T, r DELVEH, TiAbLEZEOLWHERIKE S delta DRBARENRE
Bhbb, £EZAHH, 9A 10AIKRBEIEZIRTAUNOMEE CEENICERBL Y, ZOMEDH
BUNAKBICBBH I LN EERL TS, ZOHEE, Fig. 18 (a), (b), (c), Fig. 19 X Y &+ 3
17, delta BRI TRICHDIRELF~ N~NNW FHEICAHTIBAFEILLL230EELOLNE, ZO0BE
OWOKBEBEY, GEREDMHERTEFMEI L THOOERELBILTAORKERI-7THHH 2 EH,
FIREIZ 3 HENRZCOBEREBLCTEMLOoOH5ZLLVHATHA ). r OBRTHRZAB LT
Wb OH, delta DEFBRETHNT, 2BORLYLKLITHT S r HEHER- THWLZDT, Kio#
NWIZE->Td r OEMBRAREEN ANV EERL TN, (Fig. 20 ZBHIh28BEINERETH 50)
r DRBMAEAIZOWT, ZZTRINUEY*Z VL EVA, y KRKEELOBE IR EENIE
bhzwnwi3itBbnz, v OFFMBE 1 FRANOESTEA L EFEBR T, 3AK 40m Kok K
%, TRAZNLOBIRAOHR/MEERE 2, ATED 7 AW, 9BOBRBITL BRITHES dkdid - 7o b,
DY) ARBHKEICHE OKBAER (<0 L, HCLHORNIKERIBIE, HRDMHORKICX
DREARBCL - THED 90° ULEIEFRL, FOOER (3. >0 8kInzZ i3 bRl BT
b2, y OBEVNBRIFAZEABBRIIALUBORMTALN LY, JOERBARDHERFA~ORIT
I2WOBEEHITLIZ 0EBbN2Y, ZoZ kit Fig. 18 TRINS N MZOKBBOT I V¥ —
WHERE > THALBHICESYT LI L2 0HLPTHAS, bEAIT, HED2FEFEHMED Peak %57
Fig. 18 (a) T »TRHREFLLBOESALNEZWIZH LT, #ERMEERLL (b KT, 98
108K T 224 F —NLBICHBE L, Zhdt delta FBBOERIIKELEETI 0 LEDbN S,
v fiZ —10m R THE Y REAEMERS S, MAMEORZ &5 EBETLWELHBI-BME{ %S
ERbNB, LictioT, BOK delta T L TH, ARESOEHANAZEBIRECIIRIZIS T hPIEX
NENVZEEFRTERTLINWTHEAS, 2D LR, (¢) KD breadth ratio 2~ 6 3 5 414 %,

Shape ratio {Zf§+ % Fig. 20 (b) 12T, »/r i, 1A 2% BTk, AOMBEOLN, #BE
FThid, MOKE@AFHOEEEYEURICEDTEATI Vv, —w/riZonTid, —BHZEH, K7 A
EZRBYROE, FREZELTCHIRRELLEERL T Y, 1EMITOTLELOMEMAS) AL 505,
INBEEEIDOTDH S L+1uL, breadth ratio BRRAE—EAR I L LY, r+%bD delta D HBBEH
ERIZEENTRE L L EERTIRTTH LY, ZOHECOVTRVABERTH 2 EHOER
Lo NEHERTEEZNTH A5, r DIREEHIE LY 5 extension ratio IZ2WTATY, ZOH
REMKTH 5, Fig. 20 (¢) BAEWIZTIZ (8) LAABTH 2, HBENEROREALBO 47HE2 A 27
H % 2% (T | 7z Shape measures D TCEDLINTWLEXDOARHEED 5, Z I CHOEOEH LI,

extension ratio : 2,02 (46410 H25 H) ~ 0.57 4746 H29H)

stretch ratio : 1.03 (4741226 H) ~—0.14 (468 H 26 A)

breadth ratio : 1.04 (475E3 H9H) ~ 0.10 (4645 H 26 H)
OBEYTHY, r OEMLMEBRIZELNW Edbhh b,

UEZENT, BEEOERERAVT, BOKFN delta OFHHEBOBEBE B, OO ERMM
EWERZBLRT O ETCAHEMDAIOTHL L 2R LY, TREPHBICAEEMATLLS, T15H
DOEAHEREFITELBLERT LRV, Kbl delta ZH N TRABROERILDBRAL LN T LY,
ZORBHELT LIBOKRINCHT A 00BTLREIELTEN, TOHETILIREN., 2 LTEEEY
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RAMKBIEFESRE 16 5B (.48 4)

LT HEREFBETILENSH S,
4-(2) delta DS FIREH

cnicr, TREOANOMO delta ZOnT, 20X« BEOBBELEEL TELY, TITEE
BIZHAL 2 EEFAN O M delta OREBBE KBRICREL, B¢ TRORNMOERNHFITED BB

EERLTA LI,

BEEMERNQEEN AT O delta 12, FMNKRLHIAE, REOEE & 5 L VBRE L CHKER
FHNCELLERT 200, —ROMBR LICHLNIAO delta b, TOBREREILELLE

EQUIVALENT DELTAIC AREA (km)

Fig.
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21 Correlation between drainage area and equivalent deltaic area of the rivers contained

in the drainage area of Lake Biwa.
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THLERTELE R, Licdt- TRANO delta OBBERET 2 BILH, KECbLZMIOHHE LB OH#
BZL-> TRREINICEADNAAOMEOMBTFHEROLIICL200ELLBbNS, MOFHOLS
OREELT, B2 F, HREZIFNA10m 56 (EBWMEHMAKEL D 15m RIS 5.) %
Qatrb, AOECOEMRERET L L LT, L £RAOFHOLE, $%bb delta OBREOREL LT
BVbZERF 5, 7, BABLOLDHRREFERE LSRR 100m L EOHKEEY, ZOWMBERE S
& delta $MEH L* L 0BRLEBMERAINCOWTR L0 Fig. 21 T3 54, BHRbn <, L*
ESLABITERNABEBKBERL T LB bNE, C0L) % LPHE, RELZFEBRE DD delta %
BRI E OB DK delta iILE W TRHERBLREL b bBKRI, 208K, #MRTETAREOKE %
FRHERD delta ITHW TR INEB/NMCFHEST 2 LR ETREINL, BIC, ¥BALATRLE
HBWROBFRNRZEORBERL T L EBHLN L4, W ABBARICL - TY, ZO0—F, RHIIAF
N, KB/, HRNBEAEOE 2R OIREL Ty AP OMEDBRICEAT VL ET, oML
EL(RE-TUBBBOOLND, LIVBLTIO—BERALTELIZLE, BRI WnT, L*=a8,
B=1(a, f dEH) OMBREHEST LI LBTE L,

wi, BENAEBBEOMBATRE, —&WUM T X2 —mild b o&fktkE R 1% o isimk
S+ %, Thbb, ReSTHLEELLI, ZOLE, 2RAONERY Q LThiE,

R= S:’”th=TO

1

TEDINLELHE T TonTR, 0 xS Thr, 1ML DEIMA N B X i delta o8 V
R, V! THBLRELTEIVTHA50b, V& QoEIZI,

V=c0% (o RER
BRITBEFTH D, —F, WINCHTDRADE Qs 44, Qs=aQ® (a, b TH) OL5 EBBRRTE
BCEBb0LTRE, —RMMARAOLHELS N REBORE V 1,

V:Sil”Qde=aSjl+TQ"dt.—_aT{)b @ 1O ORSOTHE)

LiediaT, V=60 REHK) LEbEN L,

2HOFHREQ & 0 HIEFLOBL AN, k&% b-38 %Y, Fig.21 Kaip f=1 K
ML TRAMIEIC b= 3 LRACENTE S, ZOMBRFBREBORKFNC OV THEIN T 5 F
B{H b=1.57 (F L, 1965*) ITEMPL T % ETHBRE,

1

@, b3 EROANCEA LT, 1FEMO delta KER V= H 10m° L,

Table 2 (%3¢ Q7 0 1 EHOBMOBEM LA S L, Q LU Qs 12 m*/day MEZHERT530
ELT, I a~1x10"° (m¥/day) " #BbN D, bhSIC, EEEOFER 75~98l/s (6.48~8.47X 10°
m?/day) %5 L7-BFI464E11 H30H 1+ & (474 1 A25H X 1T 2 BED RO BRI R 0.62 ~0.65 m*/day
b atRkobE, a=1.2~0.8x10"(m*/day)"t L% ) LROMEE—HT 5,

IOz LR, EOKNL DS AL REHRO EBEE, Q=1x10"Q7 (Q, Qs m’/day) T &
RINBILERLTRS LA, RERTEEAERICHT 232 BERNARTEY 5252 & 280k
+5, Thbb, FO delta ORFBREMEE U CHELL FTADNZOTREL, WOH b OEMBEHL
PROKERZTHZAL O ADERMID EHMO) LICBPHITRKIZL - T LI 0T, BY
DEBPIER LB L TERHBIEC T bThF ORI N L ELLNE 2L TH 5, Table2 0%
SEBEI N HMARDRIE, 4747 A120 4 6 OERERIC L 5 AME TR L7 #4120 B R I #
DHEHKEFMOL VI LA LA bNE, COELLHBOBMMICL » THD LS, 4647 H29E Db
11 %2 TDI20E o delta O ZEH 2 KRB 200m® TH 201 L, KMEEHBEEORKDER
T B8 BA RS RAI20H BT 75m® BE (EWOHW%) THohb, 6FEFCREMSLE

T LEOMEE V=aSj
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600 HAMRHEFERE L6 SB (7. 48. 4)

(290+2x75)=440m® BEOHHEBTH -7 s i¥l, KNESUGELLKO1208 Mo LW HHERE
BEOHE6H DL LItk Y, 1972460 Table 2 (X 2#F L IBITHBELHERLELD L L¥bh
%,

hB%EZ TIT, Kalinske (1947) KL 2 RHBDEARRKES(HEBRLRE LR ERET L L,
Fig.5(b) (47412 A6 H) ITRE N O KRR O MHEQFH/KEHA 0.0044, HRLRBRDONEH
2mm BEOEEACIER, £%L L3 1.9(m¥/ day) 0B %87, TOEIE, 46511 L4781
HORGEHEHIZE D { #EMH 0.62~0.65(m*/day) ITH~3FEIKREL, LHOHHEL L THESITHE
KEZRAEY LEDNZ0T, LROBRICABALE» -7,

COHTR-HHT L VEELT 1), HEOEENZAE L delta front AL EVBE LB
BEMBORESBHETH S

5. ¢t 9 U

BA46EEI LIZIZ2EMITb b, WhMBEATNOBEDTHLZEOARNFT M delta DEFR, ik -
BERYEKL, ILZOBEROERNAEEBLHE L CHRLED TE L, SRRNEELLOBEE LT
FRENLE O CRARBEMOBIICESAYBE, NEERERINLEROER « REOHERIIHTL LY
ReEZBMGTHITES &#IC, WhEEAIOMO delta M L HREMOMOBRRAICESAT, B
ORNOEROHEDEEOHR SRS, UTRAHAOBAIZL 2RRLEABOBELENT 5,

(D) BOKRNFAN delta DEMIAETR « RELERNICAHAT L LT, ETEIWHBESOBREBOFH

DRI NI,

(2) KEWEH L7 delta OBREBHITKE L BT IH—FERTIRIZHMBICERT 2 L) EiR
A, ATEBEORROUGEBANCL - T—BREL IO L% -T2,

(3) BWOKRNHNIKRAEEER, LHEREAERL THETA2HABEON A,  FERLh D8t kEEOR
OAKEARICERT 2AREL (77 v v2) 2ROE, BFEORUAREAMELEI(I0EEL
bhd, LoL, TOHEOWTHRARODARBICI > TI W E LA BHTILERDS ),

(4) delta CHREOKEWEBDLNIBORE x5 1k, ATEEREBINIKE - BRIOLBLEEHR
WL D2BOEBHFAOERDOMTICEL - TEEIN,9 A - 10 ® delta BB OERAS, N~NNW
FHErbASTIRNBIR L 2EBIOESF~OKEBHICERT 2 Z 8L E T,

(5) UhiiHBHEFANO delta IKOWT, %l delta FH L MRAR L OBREH~, PHOBRF
FROTHEOMIZBIZESRNARENERI T2 L 2Rl L, 37, delta 0 EMEBEICHTHH
BEANT, AIKRBERRDELOMOBRRERY, HAKBORNIKBOME#EEL D LITEOK
NOEROHFDRFE TR LY, ThARPBEABRLFELZWI LRSI, #IT, EHO
PKICL 2 LB EY, FREC6HRELED L I EBlEEI NI,

COMAEEETTHRDID, UbKIEROAFOERE 5L ONIERBBEDMTHEEHROHK
B, LT, UbMALOSKRERYREINLERBAFLRREO L2 KR BHOBERT 2, 1,
COBRICHEM LoBoBEE, KRERESEFRYO B ERKICE b HcITHREBES oKL « Bisat
DRBFCEIIDOTH 2, ArAEBRAHEHBRERB LI, FBREREEMEZBRRSMLOBEE
Lo TRAFRIRBRBOBE 2 > Tk, 32 0RTFIRRBEOHFEIZAS LI ABBN, £7-
BHCHEL CRARESBERERFTE, THAEROAHAZH. ZIXHETRHAOELET D, &b
COWMEO—BRIUFABVERABRAPE L UTEbN LI DTH 2,
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1] - ik - 2% Cb#licds i 23 0 Delta 3@ il 4 5m% (0) 601

g E X ®

SRHE—« T & LAFZ  BChille ! 20 O Delta DRFZRBITOWT(I), FBAENK
WMEREHRE 155 B, H47.4, pp. 441-461,

BEER  FRAEE;, KEBLXESKEHERSE, BARERH o W48,

IARELE  KBAKXE, W46 EYFTR, p. 262

WAREZ « TH & RFEEE: B8 - BT 270 Delta oif%, ARESEMEKRFEHER
#, BAREE 9 W4s.

Kalinske: Movement of Sediment as Bed-Load in Rivers. Trans. A. G. U. Vol. 28, No. 4, 1947, p.
615.

BUERE  HFrERERFHEOBRKMINORELDICET 2HE (G818, MMEFR, 38 M
40, pp. 29-42.
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