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SHORE PROCESSES AT MIYAZAKI BEACH, TOYAMA
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Takao YAMASHITA and A. R. SYAMSUDIN

Synopsis

The objective of this paper is to make clear the beach processes of Miyazaki beach,
facing the Japan Sea. Recently, the recession of shoreline has remarkably occurred near
the mouth of the Sakai river to Ichiburi Fishery Harbour, and it has a tendency
advancing westward. This is mainly due to the construction of the eastern breakwater of
the harbour, acting as a barrier to longshore sediment transport. The processes of beach
erosion at Miyazaki beach were found to be similar to those at Shimoniigawa coast from
the view point of the geographical and oceanographical situations. Both the beaches are
downcoasts from the view point of longshore sediment transport. From investigations
with depth sounding charts and aerial photographs, sediment statistics and composition of
special minerals, it is found that the dominant direction of longshore sediment transport is
westward. This fact is also confirmed by the characteristics of longshore wave energy
flux. Therefore, the beach procesess are governed by the so-called Yorimawari-nami,
huge swells coming from the E to NE directions. It is found that the beach processes
are predictable by the analysis of the rate of shoreline changes and a one-dimensional
analysis of beach change prediction in which changes of the rate of sediment supply
upcoast is taken into account.
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Fig.1 Location of Miyazaki beach belonging to Simoniigawa coast.
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Fig.2 History of re-construction of Miyazaki and Ichiburi Fishery Harbours.
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Fig.6 An example of wave refraction diagrams representing two predominant
direction of coming waves.
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Fig.24 Sampling points used to sieve and mineral
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Table 1 Characteristics of sediments used to sieve and mineral composition analysises.

A B C D
@5 —3.00 1.23 0.20 0.70
@18 —3.63 0.05 —1.00 -0.21
[ —3.90 —0.45 —-2.11 —1.00
@50 —4.45 —1.89 —4.88 -3.10
ol —5.28 -3.95 —5.80 —5.05
$84 ~5.70 —4.55 —6.10 —5.70
$% —6.30 ~5.35 —6.68 —6.55
ds 21. 86mm 3. 71mm 29. 45mm 33.13mm
a4 —1.04 —~2.30 —2.55 —2.75
So 1.61 3.36 3.59 4.07
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Fig.26 Frequency distributions of sediments.
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B R TR L s AL O EBIC DT DA T 120 FhiCk B &, 1969E3 Bd 5197044 A
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m¥/m L1325,

Table 2 Volume of sediment estimated from erosion-accretion diagrams within specified period.

Period Volume of accretion Volume of accretion per unit

ero (m?) length of shoreline (ms3/m)
7 March, 1969 to April, 1970 18, 800 (accretion) 23.5
April, 1970 to March, 1971 —38,700 (erosion) —48.3

_.20._.
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Fig.34 Areas of erosion and accretion based on data from hydrographic survey.
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Table 3 Rate of sediment transport estimated from erosion-accretion diagrams
near Miyazaki Fishery Harbour.

a) Variation in bottom topography more than 1m

March,1969
March, 1969 to April, 1970 April, 1970 to March, 1971 | to March,
1971

Erosion |Accretion Netorate Erosion |Accretion Netorate (/)Xfms]é?ilnf:é?
rate rate sediment | T2t€ rate sediment |transport
(m3/year)| (m3/year) (m3/year) (m3/year)| (m3/year) (m¥/year)| (m2/year)
500m east distance
from eastern 137,000 | 161,000 | +24,000 | 100,000 | 146,000 | +46, 000 +35, 000
breakwater
1000m east distance
from eastern 137,000 | 227,000 | +90,000 | 197,000 | 146,000 | —51, 000 -+19, 500
breakwater

b) Variation in boitom topography more than Om

500m east distance

from eastern 157,000 | 171,000 +14,000 | 107,000 | 182,000 | +75,000 +44, 500
breakwater

1000m east distance

from eastern 157,000 | 237,000 | +80,000 | 203,000 | 182,000 | —21, 000 +29, 500
breackwater
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WT N %723 NE Fakh OROREROERETH L OREBRELZHOTHEEL, EHERICHS
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~ I5th Aug.,1968

@

{5 papositon P Erasion

~ Ot June, 1968 _____

__I5th Aug., 1968
~ 4th Nov.1968 &

(] S0m
[
_ 4th Nov., 1968 —  19th Mor, 1969
~ (9th Mar.,1969 ~ 5th Mar., 1970

(b)
Fig.35 Areas of accretion accompanying filling-up of Miyazaki Fishery Harbour.

Table 4 Sediment volume of filling-up at Miyazaki Fishery Harbour.

No. Period ;félgﬁgno(ﬂna) Severe climate conditions

1 | Before June, 1968 7,860 Low-pressure gccurred on 15th to

2 | 15th Aug. to 4th Nov., 1968 —360

3 | 4th Nov, 1968 to 19th Mar., 1969 | 5,940 | FOW-Dressare occupted on db o bth
4 | 19th Mar. 1959 to 5th Mar., 1970 6,300 Low-Bressure oocurred on 3lst Jan.




456 HABIKPIFAER $245B-2  (FEs6. 4)

12 6 T 12 6
3l E Naoetsu Harbor 3 T {Naoetsu Harbor
Sh e sl &
o X Ty, TR T
= I4 . '\g L™g M\/ :. s

TV, MA T
}!\/va{f% L. ‘«&.\1

4l 2
o ] b‘\x{""
I )t\)od
0% O34 p 5th & % % 13t am
I
Feb.,1968 Dec., 1964 ISth
(2a) (b)
12 6 [ [zz0m's
~| = Tuy
8 [ 5 /\»-—/\Vf ({/Mv\ 12 6 /K o
N Ry
'Se T, AR Roa A -
Pag Y v A [ )
L y Sre ¥
] ~, £t |
Naoetsu a2 :
B Harbor, £
1 T
6Th 17t 187h | [ ]
Dec.,1968 oLo = -
(¢) Feb., 1969
(d)
ter 8§ 12 6 T
SLEAL. SV 263y ﬁ—/-f
g‘ 8 AN T - |
gl T, s / M\
i 7/\‘ gl a4
| &
Hy, | \Q El = l H__|
412 o5 w e Y
>
: AN
I T* \3
0 olth 13th 14th L @f
March, 1969
(e) oL o
/3th " 1969,4#7
16 8 arcn,
L hY /\ /-\f’\ (£)
/. \- <
2 6 / T
8 4 o ?"\\u}’\\ Py
vt Bl
BT / o
42 Fig.36 Changes of wave characteristics
- A e'stimated under stormy condi-
Lo tions.
3 Jon.IsF 3rd

2nd
Feb., 1970
(g)



+B i g3 - \E - EH - 0T - Syamsudin : FLHREBEROBEERICOVT 457

N
5.0 “ .
\ Ho
> | ol m
Wave direction N g o 2
Wave period H4m < 4 o 3
o 8P o 4
b
e 5
e 8

20 40
Distance from mouth
(m)

Fig.38 Wave characteristics along
Fig.37 Wave rays and breaker lines off eastern breakwater of Miya-
Miyazaki Fishery Harbour. zaki Fishery Harbour.

ERBC LMD oo CNLOHEND, CORBETRIEOMEOKESKEL, PORROERILCHS
DT, ZOMAICIIF S mic RAFRBRAT TSRS, chBEOXVOEPOBAZGLLTD
DEEZOND, —F, EHRIRICR->TIE, H3~4mEFORRHIKET 55, BECHET IR
Bick3d &, WEEESH2.5mPl BiCii2 L BBERSAMT AL L8O ->1DT, TOBAREIHIZD
DEBEEETIbDEEZ OGNS,

W, HEFEEOMELEAREL, BOXDRIOMODEZADBARSS SEBEOMERRD SR,
ZOWD T3 NF—DRATH» THEREOBEFELEH ODOTC LitT 5, Fig. 39 A ORREM,
SPEOFEEROTHEE LAHERAEOBARS L ZOEREH oL LI bDTH S0, Thh il
B 2.5mPUERDOTORT Z v — THU 2K, chETO3EOEBREOEAMELHELIZED
H Fig. 40 THb., DT 3 AULLEAEISRODT, BRERC b SIE0G, BEEOH» X L
OERRIZFEOMRT A VEF —iCAT IR E LTEINSEY, LI RS BROEBBOMI, 197081 &
RELEZSHONIRERRTH -~ 2iCdb b 5T, HRD/AIVHEE LTRSS, 2O &R
BTN, BEEBSILICH UTEBEEDODL X FFRB M) DRSS -1 EEXATINTHS Do

PEoXxsic, EEHREOEER, FLUTREROBRICXSbOTHYD, ZhickohboBERD
THODRAADBMO>THET B LEELONS. —F, BFHEEREAROHERHONECEEINTNS
MRRBICEVOTd, BERIOBEMEOELDOAL ST, HECHEMSLEEES T3, BESD I
TREEOHERICO VT, FENSREBEEROFASEPSBTH > T, THICK » TEDSENRIRETE
HHEOMEICHEREL, KAMZHECHES SEROREIMY, T7bb NW Fid o ORIk > THERN
ICEBEIND T EEBRHELTOS, 20XHK, BEFEAEIBEEIVBREESAL LA REES N
BETE, BEEDOBAKLZMESERTEINGLETHS,
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CTEELMEOVDE2THY, HRLDELOMFEBBINTOEL, CCTRHERETEEBOEEOR
B - SRR S EWES KURFERBEZROFETHELTH I Do
%9, Fig. 41 TRTHEBICOVT, UTOXS HEE2ET 2.
RE1 :BECBI3EHOBHRREEBICLE B OTHY, ZOHMABER L&D i Fig. 41 1T/R
THRTHS BEHO—FIH

RE2 :BEBERESIOHRCHEBEL T APh SO LR INE D EORES X CTYERIEE
—Th5 GERBNE LMEPN XOR—H),
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Fig.41 Schematic diagram of sediment movement near Sakai river mouth.
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U EDREDTIC, SRELOEEPERICOVTOERERD» L, BEWERCET 2EDE Q THE
LT b oRi% + R ¥, b XUTRREED GEAE TR c k1) 2 NEERR X (3113 2)
ZHET B0 £C T, TCTRIFPRERFMOERE L THRBORM, ERBROLThE LTENOER
BEEZHOCEEBROEDPES LUEPROELEERT 5,

VWE, BREBRICBYINEEPRE Q TiREEENS LUEMOZNE Qw BXLTU Qe H)IHD
OWBEREE Qs < &, LBORELDH S, HELPROMICIKRATRENLEHEREHERY 1L
TNBEELLGNS,

BB Ry  X+Y=1
BRI ER  2+Y =1
2z, X=Qis/Qw Y=0Qs/Qu BXTV Z=Q1w/Q TH 5o

—J5, RE2BIV 3N, SHERS XUEERICOVTS, BAEERL T 3EEOEEERANTR
DEFEBRFEMKILT 5o

PHBHBIE RN 1 PIEX 4 PSY mPleseesersntaniniescs s (7))
BEBHRIEER 1 PIFZ A+ PSY jmPl ceeees s ctontinninii sttt (8)

zzig, PIF @ IE RBHiRABEN, | ZNER, j 3EECL3MPEERL, PIf REZOERENRT
55

PLEORG)E XM R RO LVRER/NERETHEL CE2EX 5. 2%, ANBIUVB® LR
>h3 (X, Y) BXU (Z,Y) Of#E, TCROBLVODOBEREZHEINETE,hD, BELLT
BRAEEZ DT X0,

egzgﬂl(z_xm)z+zigl_)_(;yn)z ........................................................................ 9)
N N
53=21(Z—Z..)2+§(1“Z"Ym)2 ........................................................................ (10)

g, N=sx;Cz Thso
£-T, ROBIVWOBEEZRNCT 2L (X, V) 8LU (2 V) BRACE>TELONB,

X=1/2+ G Xo— 2 Y. /2N

B - - } ........................................................................... I¢h))
¥ =1/2- (3 X5 Y. /2N

N

N
Z=1/2+(ZZ.~ Y. /2N
- Ed N
Y=1/2-(8Z,-3Ya) /2N

(2) BHEOHEEABTIIOERH

TR, BEEOEEE LT, NESIUSIHRICER LT, NNBLUVROEKRTHEChMLE5L
BEFHBICONTHRNG,

1) BEEOREFE 88Uk ki, EEORIUT, 19794108128 Fig. 24 IT/RLIC 4 rFRICBL
T, IT8H» SR30mER O, ESICEIZLENN I mI2081m® KOWTiT»>7c. ZORKHHRE
HEMAC X 2ERROREBMNCY Y, BEOBBHOLOKGTSH S0, 1081 B~2 BithFTI91654H
RiC & 5 ERROEENEROSTHCN LTS EDEL LN,

2) BHOHM R0 L > BAETERUCEROREMREKE Figs.25 8L U261 RLIEBDTH
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Rank I Rank VI

© kehiburi(Eost) 40 © kehiburi(Eas)
® Ichiburi{West) @ fchiburi (Wes?)
© Miyazaki © Miyazoki
2 A " ® Sokal Riv. © ® Sakel Riv.
<\ A B \

3 %)
>
%) g

[}

! 5 9 [E] I3 21 9, 5 9 13 ” 2
(a) (b)
1; Rhyolite 2; Andesite 3, Altered volcanic rock
4; Porphyrite 5; Granite 6; Basic ignious rocks
7; Green schist 8; Crystalline 9; Cataclasite bearing jade
10; Coglomerate 11; Sand stone (1) 12; Sand stone (2)
13; Mud stone 14; Chert 15; Lime stone
16 ; Tuff 17 ; Cataclasite (Serpenite) 18 ; Cataclasite
19; Serpenite 20 ; Albitite 21; Artificial rock

Fig.42 An example of mineral compositions at several sampling points.

v, &0MERO—#%E Fig. 42 ITRT. ChoOMDH B, i Fig. 26 »5 RO L5 2:ED D
ELIHWNTED, 2%, BREEBAOELVHREEOTERICEVT, NEOHVECAEY—7 8RS,
HEOHIRIERIC L D ERSHEIEINTOE EELONIEAUTRNROKREL LA E—I BEEL
TOBZ EDD, ([IMVHEORERREEHEBL THMU~FNAA TN B, ({79168 ROZLESN
ALTWBHTHBEEND 2B DEZLHBTED. T, TITHRONEROREEL S, HEITH
EZRETHRICTIACHNOFEEDOIBICIH U 2 B DREFEETRT . —F, Fig. 42 KRU LS 88K
YRR S, ROL SR EhsbdsTco
(1) Table 5 ITRT &5 ICKREBEICHEL, NEE [ BICIOANEONEICDNTE, Zhlst
DbDEENERICL, AEOEEORRAETRY V7)) v L BEENKEOAEELNS 5,
(i) HARBEI~VITIE, &4V 7)) v Egc i U ERE L TEY, FIBLLEEL BEHo—
Hi) 2ERLT, EBERTERULLE
BCHTEEL, SPHEROBHEHELED

Table 5 Rank of sediment sizes.

LT3 EEADNBBRE LTIRHE, Diameter Rank of sediment size
TS, DAL, BESXUDBEISECH
na, d > 101.6 I
3) EEESIOELY ULEOLS R EER O 12;2 > Z > gzg I
Bbih 5, RITB & CRDRIITIERET 5D o i : i oo I]g
THHHS, BBLI&Sic, TRBEOENON 50.8 > d > 44.4 v
BATCET E2ZELFHORD 2B DFAKCS M4.4>d> 381 v
% 38.1>d> 3L7 VI
CASE-T : MV ZRDEE I HRBEDO R 3.7 >d > 25.4 VI
B STRANRNAA TN D EEZL I EE. 25.4 >d > 19.1 X
CASE-1T : fiiRfaskva Rl ORE S ITiE, 7916 19.1 >d > 9.52 X
ELROEBHEAALTED, HEOENE 9.52>d > 476 X
SOREABORIER - DA TENERE ;‘ gg; j > 200 ﬁ
FTEOTHLNEEL ShBEE, -
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Table 6 Matrixes of mineral compositions of sediments in each rank of sediment size (Case-I).

Ichiburi (West)

I 1 | m N v v1 W
Rhyolite 0 0 0.173 0.225 0.324 0. 687 1.09
Andesite 0 0. 005 0. 404 0.068 0.056 0.291 0. 251
Porphyrite 0 0 0.058 0.045 0.014 0 0.084
Conglomerate 0 0 0.058 0.023 0.071 0. 065 0.084
Sand stone 0 0 0. 346 0.338 0.167 0. 549 0.767
Others 0.150 0. 265 0. 462 0.472 0. 465 0. 667 1.06
Ichibari (East) T I I v v Vi VI
Rhyolite 0. 453 0.200 1.57 1.33 1.21 2.13 2.92
Andesite 0. 453 0. 100 1.31 1.08 0.376 0. 557 1.21
Porphynite 0 0. 300 0. 052 0.232 0.108 0 0.176
Conglomerate 0.227 0. 100 0.732 0. 258 0.216 0. 304 0. 207
Sand stone 0 0. 100 0. 837 0. 688 0.510 111 0. 940
Others 1.59 0. 800 2.88 2.61 1.80 2.63 2.83
Sakai Riv. T I I W v Vi I
Rhyolite 0.354 0 0. 046 0.077 0.035 0.016 0. 049
Andesite 0 0 0.138 0.019 0.011 0.012 0.098
Porphyrite 2.32 0. 985 3.35 2.28 0.988 0.734 1.51
Conglomerate 0.178 0.394 0.184 0.210 0.198 0.044 0.195
Sand stone 0. 890 0.394 1.38 1.19 0.883 0. 593 1.21
Others 0. 359 0.197 0. 690 0. 554 0. 465 1.88 0. 867
Miyazaki T I m N v Vi I
Rhyolite 1.18 0. 444 2.61 2.80 2.08 2.24 2.21
Andesite 0.883 0. 266 0.478 0.140 0.130 0. 269 0.337
Porphyrite 1.33 1.15 1.65 0. 847 0.501 0.415 0.724
Conglomerate 0. 147 0.355 0.435 0.170 0. 074 0.171 0.135
Sand stone 0.736 0.710 2.96 2.97 1.54 2.07 2.05
Others 1.18 0.533 2.79 1.70 0.982 2.00 1.58
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Table 7 Matrixes of mineral compositions of sediments in each rank of sediment size (Case-II).

Ichiburi (West) T I I W v Vi I

Rhyolite 0 0 177 2.30 3.22 6.94 | 11.16
Andesite 0 0.040 | 4.12 0.69 0.57 2.98 2.57
Porphyrite 0 0 0.59 0.46 0.14 0 0.86
Conglomerate 0 1] 0.59 0.23 0.73 0.66 0.86
Sand Stone 0 0 3.53 3.46 1.73 5.62 7.85
Others .51 2.75 472 4.84 4.76 6.83 | 10.81
Ichiburi (East) T I I W v Vi I

Rhyolite 1.22 0.54 423 3.59 3.26 5.73 7.86
Andesite 1.22 0.27 3.53 2.90 101 1.50 3.26
Porphyrite 0 0.81 0.14 0.63 0.29 0 0.48
Conglomerate 0.61 0.27 197 0.70 0.58 0.82 0.56
Sand Stone 0 0.27 2.26 1.85 137 3.00 2.54
Others 428 215 | 10.01 7.02 4.85 7.08 7.63
Sakai Riv. T I 1 v v VI I

Rhyolite 1.36 0 0.18 0.29 0.13 0.06 0.19
Andesite 0 0 0.53 0.07 0.04 0.05 0.38
Poruhyrite 8.93 48 | 12.90 8.76 3,80 2.83 5.83
Conglomerate 0.69 1.92 0.71 0.78 0.76 0.17 0.75
Sand Stone 3.43 1.92 5.30 4.56 3.40 2.99 4.66
Others 1.38 0.96 2.65 2.13 179 7.25 3.34
Miyazaki 1 I bi i\ v VI VI

Rhyolite 2.46 0.93 5,43 5.83 4.33 4.67 4.61
Andesite 1.84 0.56 10 0.205 | 0% 0.56 0.70
Poruhyrite 2.77 2.41 3.44 177 1.05 0.87 1.5
Conglomerate 0.31 0.74 0.91 0.35 0.15 0.36 0.28
Sand Stone 1.54 1.48 6.16 6.19 3.21 4.32 4.29
Others 2.46 L1 5.80 3.54 2.05 417 3.30
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K« S8R 5, BETFIOEERIROLSCBRELNS,
PE=PS (1) XPS(d)) +eereeseeserssnessionionissississinsistis s sesasssss st sttt ess s s sss s srssases 13)

T, PS(m) BENTEMLIEED m L0 EH0BRRETARTRLILSDOTHD, PF(d) 133E
NOEZOREE 4, OESETH 5, CASE-1 oAk chEZEATIE PYU) & UTHOREEROER
BTNRTILLTEATOHEROEHNESHCES L TVE L LD T, SR ERONERT
RUF d>31.7mm DADEE bV LLABCHT AESRERVS~ETHY, CASE-II oA,
HAOREOELOREMNCIBOBERBNIALTO S EELE0T, ChREHILT d>31 Tmm QEH
CHRTAEAREMOBC LT85, Tables 6 LU TIY, ZOXS>BEBLIESOTRDI CASE-1 &
& CASE-TI DIBADFERITIT, TICER, FlicINERETE-THb,

—%, S X HEEMSE LN TORNES, REMH 513, CASE-1 3 kv CASE-IL ioxt U THE
~y paidEneh Table8 OXHic5Lbhb,

Table 8 Coefficient vector in estimation equation with ranks of sediment size.
CASE-1

Rank III]]IIV|VVI‘VIIVII[1XXX[XIIXII

Ichiburi (East) |2.72 1.60, 7.38 6.19| 4.22/ 6.73| 8.28| 11.94| 12.57, 30.81| 6.49 1.0} 0.06
Ichiburi (West) |0.15/ 0.27 1.50/ 1.17| 1.10| 2.25/ 3.33| 5.68 6.19 11.31j 15.07| 15.21} 36.78

Saki Riv. 4.10| 1.97) 5.79| 4.32] 2.58| 3.28) 3.93| 4.66] 5.16| 12.68| 11.87| 13.98 25.65
Miyazaki 5.45( 3.46| 10.90| 8.62| 5.30, 7.16 7.04 6.81/ 5.49| 10.45 5.27| 11.87} 12.18
CASE-11

Rank I I I i\j AY Vi VI

Ichiburi (East) 7.33 4.30 | 19.83 | 16.68 | 11.36 | 18.13| 22.31
Ichiburi (West) 1.51 2.80 | 15,32 | 11.98 | 11.25| 23.04 | 34.10
Sakai Riv. 15.79 7.60 | 22.27 | 16.63 9.93| 12.64 | 15.14
Miyazaki 11.37 7.22| 22.74) 17.98 | 11.04 | 14.94 | 14.69

(3) EWFE(OHE
PLEIR U FEE LY, Qrs/Qu Quw/Qu BLY Qo/Qu OHAFTEL, TREEOMHBRIZERICH
> ERROBAEHEET 5o
#9° CASE-1 Ktf CASE-II koW THERREERT LRDLITH B,
CASE-1 o4 :

Qus/ Qu=0.379, Qs/ Qu=0.621 } ........................................................................ (14)
Qrw/ Qn=0- 803, Qg/Qu=0. 197

CASE-II 04 :
Qrs/ Qu=0.506, Qs/ Qu=0. 494} ........................................................................ (15
Qrw/ QM=0- 769, Qs/ Qu=0‘ 231

D EORERD SERROEMRRD L S iIcHERINL D,
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Fig. 43 Contribution of sediment input from upstream DA THI. 6f%, CASE-II T 3. 3%

coast to Miyazaki beach. BONBEPRDY, BEREINTVAH

REEANTEELTVWAC EiK1E5, &
7z, CASE-II X 5 iciifRERMT AL XN X SN 3 AEOEER M & D ROIERD
i3, EPEELTZOTAOEDOBAZEL B ETELDT, ¥BCORRUFOERED 3.3FO0R
DBADPE-TNBL EIKILD, CDXHLELBE, CASE-1 migsid, CASE-II icli~T, #2££0
FOI & DR BEREMSEEL TS X5 R - T35, CASE-1 TIRREIVGEE IR eRE L
THERICAS TS & {IE LARRICONTHEAREZELTVAC L, X5, TI165RRADEEN
INRETHD>TN3 &£ 5052 Eh s, CASE-1 3170 CASE-Il ORICEFERNL, H38
BEOEBETHEEROLEMEEIN TS LU LT L5 5. D% 0, FMEAK XS RMERFICE
BT 3 LEZ DNBANE (d>37.1mm) OEED S RTREED BHREBEERCLD, ZTORMCERR
BIESh, ZOTHD513% 03 EOROEESKY £S5 TVE EERST 5N 5,

BEAHRLEGEERE LS, PIVAR -2 LT SBRICISET 5/ EOEROEESN
AT B, BEERROBEINCERISEE UL S BEAKIR, 2HELOBE~Y FVvERDEOR, &
LABEEZHARINDLC TR BT bbb >T.

7.2 BEEEOTFR

BBR U7z &S B ER L UTRAEDO ZNFNOEBRIEOSE L EEICE-T, TNEOHEADME
BETRITHSI#L, BlTRRET S, ChoDBRE#EYOREDN L, BEERERESERTS
BHRBEOEMAMNIEINC £ 5, COBEEHIMBEORBPIRIC & 5 FHl & OREEPOHEIEICERY
BLEAZTE. Lch->T, THRAEEMEFTEICESITROMNE - HBEEFORFERICETIER
&, REBREOERICE >T, RENREBRERETRTE500LEL 605, T, BEEKD—
BSERIcONTIR, LBOSERLTHADT, ZCTRELMNENC EILT 5, ZOEREDFEL
BEBFIT, B)1HSOM% T HEOTIRRESNE» >OBHN X OBRFERTH 5. FEEENCH
FOEMALBNDOIHL, BERIHEBFBIZEDIDIIZIEFLB->TEEEL NS, £CT, T.1TRL
ToRE EHHHEBCER LS BRROFEREA[NT, SEREFOECHE D BBEROBERRED TR
ZHRABCERT B,

(1) BEEROBKRE

BEEROEBRIL, BREROEFERLEBOEHHFERNTTOLEPRAK L » THREN, Thd
A OPHSESB IUBREEOS ETHEY UTRE, BREVBHERAL LS LT3R4087bNT
Xtz HEWBIULESE Fig, M IR LUICEERER VT, ERFOEICED BEREIC X 5 EHK
RWEETAL, 1 RTHEEROD ORRTEDINS T ERR U,

hy dy, ok h,;<1 3 aB) 1 80,

1
B = w B\ w) a5 iy JO LI ) PR (16)
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% B - |‘ Fig.45 Schematic diagram of beach change!?.
o
\
1
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HEERT I LTI, LRTBRFTEREROBEERETFUTESTH5 ), Fig. 456 BZD 14|
ELT3) DERIELZERREDEEEBERMCR LI SDTH-T, 0Q./8,>0 LB LT ATREE
HEC Y, 0Q,/0,<0 IR NITHERET B &sbh b,
2¥iT, REEVEAITHZH, 3T, 5.2 TRNIERTHS THIIERICE TS, Komar 5200
Rtk d R, REEVREFROVREFAOL AN -7 5 vy AF LICHHERIESEDT, chiEF
Behid, KARTEDbING,

Q.=KF (K: lefiEs) }
F=(1/16) ogHin,C.K K K, sin 2a

ZZIT, p; WAKOEE, «; BAREITREDOBTHE C,; Wik, K, BIFEY K. EHEEE JOKE
0 3P AERT -
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Fig.47 Rate of shoreline change before and after construction of breakwater at
Ichiburi Fishery Harbour.
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Fig.50 Contribution of longshore wave energy flux in each predominant

wave direction to total one.

HrCR U BRI ER B, BhORRENFICBT25DTRLTHE. Thhd, TEAVE—-T 592
& NNW XU NE FED»SOERICE 2 bOMBRGXENT, NW & NNE FHO b0 hicD
SE, CNSOELPOFALLDEDIDIEN/AINT ENRHEINS,



470 KB KIARFER 245 B-2  (1E56. 4)

6
5—
g 4} 1975~ 1977
L
N— 3_
Q0
o |
x 2
w
’_
0 1 : ki y : N—tt
Nm soll 90 \wo 1o 120 30
-1 1965~1967

No.
t | ! f

0 2
Miyazaki FH. eeieeea®™ soigiR Ichiburi FH.

Fig.51 Distribution of annual longshore wave energy flux.
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Fig.52 Results of numerical simulation of shoreline changes.
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