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A Study of Beach Profile Changes on Tatado Beach in Shizuoka Prefecture

Ichiy6 IsoBe

Abstract: In order to make clear beach profile changes which are generated by waves, profile
measurements were made between March 1971 and November 1972 on the three cross sections
of central portion of Tatado Beach (Fig. 4), southwest of Shimoda City, Izu Peninsula. This
beach is a small pocket beach and shows predominant beach changes. A total of 63 successive
upper beach profiles along the C or A range covering from backshore to foreshore has been
gotton with a transit in this period, on the other hand 8 successive lower beach profiles along
the A range covering from inshore to shallow water zone of offshore have been gotton with a
depth recorder between July and September in 1972.

This paper presents the result of analysis of these data in relation to the wave data
observed at Hiratuka sandy coast 80 km apart from the studied area northeastward. From the
upper beach profile changes, nine storm cycles are able to be distinguished. During the storm
cycle IX which began on July 17 and ended on September 18, 1972, large scale changes had
been caused. From frequent measurement with short intervals, the storm cycle IX can be
divided into characteristic four stages. Four stages are summarized in term of characteristic of
beach profile changes during this period and these four stages correspond to four wave condi-
tions respectively. First wave condition is transitional large waves following the largest ones,
second is smaller waves, third is the smallest waves just before next large storm, and fourth is
the largest waves during storm. Then four profiles are summarized on the basis of both beach
profile changes (Fig. 19) and these wave conditions. The profile A shows the storm beach
which has neither lower berm nor step cutting during the storm. The profile D shows the
ordinary type beach which has both a lower berm and a step filling during the calmer weather.
While profile B and C show the transitional forms between the storm beach and the ordinary
type beach.

The upper beach portions of the profile A and D are the same as the profiles of the
storm beach or the ordinary type beach which have been reported by Jounson (1949) and oth-
ers. But the lower beach portions of the profile A and D are markedly different from those.
As regards the storm beach the former has neither longshore bar nor longshore trough while
the latter has them, and as regards the ordinary type beach the former has a step and shows
convex upward while the latter shows concave upward or planar.

The author has examined the factors caused to change beach profiles. From comparison
between wave energy flux W which is shown eq. (4) and the mean slope of beach face (an
elevation of 0-1 m above mean sea level) or a part of lower beach (a depth of 2-5 m below
mean sea level) concerning the storm cycle IX, it is able to consider that the major factor is
the energy flux instead of wave steepness.

It is considered that wave energy is reduced by means of stirring bottom sediments in
the shoal water. So Um (the maximum horizontal orbital velocity at the bottom) has been
calculated about significant wave which was observed, at the time when the profile A and D
have been formed. In Fig. 23, solid lines indicate the variation of Um?/Um10? from a depth of
10 m below mean sea level to a depth of breaker point, and dashed lines indicate a part of the
lower beach profile A (the lower column) or profile D (the upper column) covering the distance
from each origin between 150 m and 500 m. According to this figure it is obvious that these
profiles are closely associated with the reduction in the wave energy.
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BEOBRTH S, L4 PR - ABWERER X KRR
1) #BROBHEMCHS.

BN =20 pocket beach ® & 5, TEIRO KEHERICIIEE
WHR DB DDA P ERET 255, FROARYERICIT
KEWER LR THICH & - CBE—BEF A b OFEs
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Fig. 4 Topography of Tatado Beach and position of the three cross sections
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N, Thbb, PEEEER LA ERAOWER 500
mAHE A B AR B & BEHR EEWERICE D - TERET
PO—BOWE CEMSE, RUOBERES (HF4K
DODHR) 5 7 vy hCRIEREO AL E —ERHE
ZERPEL, BRADOHAEBEEETRESN. 2D
EEEZlz DS O < OBEECHNER 21T, #%icHl
EROBMNE b L ICEEREN MTbh . EEREIIZ
PBRECEIBELERCEIBEOHITREL BN

12) BT, WRIEROGSTRE BRESTER D 5 X BRI
LIKEET 5.

505, T OWBEOREERITHR? b500mKR T, 1 o%RE
10m PLE ORESTARE VI B+ S AR Ric Rt U Cid+4
ThoHreELLND. B, FROKENE L EERE
TR LRI E TR ATbh T diT, HEETEIR
OEBRZFOEIZEPEFETL TR EIFTHS. AW
TRIDOEMEBL PRI OLHRIL, BEIZSHAT
Nz,

3. BEDERE

3.1 EIEMETE IR O

AHFRIT 3 T OB BUR S 1 B BB 72 M
TR, & ORI O LTI XL OZh b OMERG
%, BIOFIGRTRY ©h 5. AREEWT, HErmR
DEMOESPIERBIZE 72D, £ 55 berm edge i2h
FUEORBTBIREEL TS, SOIHERIAB L,
berm {x BALE THLO 2BICRSyEH, EDOB T AL O
berm |3 ICFEN B L, @ berm edge 1% 4 F)llic
o> T—HERUh 2P RERRSECHRC Efk T 5
(B1R). —F, EAHLo berm edge =R T 13 7 <,
cusp ROFEFEEEZEL, 24T LHEEFY OBMERI
T 5., £FEI0Ki IhiE, TAo berm edge %
B, RO THIZERS Y £+ 5 runnel ORE{
% COMET beach face 1720, W CHIEREHERT
5. BoBEEHcAR bR D Z 0 beach face 1%, IEE2 D
YEEEIOmIT b BHETTEIRD 2 b TR L AAR R T
H5.

AHERIC IV T runnel b ridge ptd e UCEEEEO -
I mfBRIRABRS Z EBRE (RE, 1977) .45 T,
KE® O TFHi 1L ridge 23¥KE Lic 5 72oic, #
CHEKE T CFET 5 L vwbh 3 hEMN (%K, 1971)
LRHARCREANEh s b0 ThB. AR (1977) o
runnel & ridge OREAI~DBEBN A FEMITE TV S 25,
BURKICRERC L VRSN 0D ) bLE LB
RERESHFERLTH D, Zhick s &, ridge X run-
nel OWFIZH Y, TRICR-FMIC 4 BT TREIh
TwW5%, runnel {3 ridge DTEEH LV &, | mBEE-
#E 2L, ridge MOYWR AP - THRED 2030 HEfi
LT3, ridge &2 CHEA L 727Kk FHiEEIC run-
nel 3B U THRI~BEH & h 5.

&bz ridge 2 HUERIOEE 1 -2 m OB I i3HER
DR & 7T stepBEET S, T 0 stepr fulr & Uit
BiREEEEL, SOREBEIOBRE 4-5mpab 10
miched, WHEOREROWL~LHER>TND.

13) THWCBY 52 kMZE (KEITHRIMTL & AHISEHioE)
X, 1.2mTH5 (FHE, 1960).
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WERERAR HE30F £7 5

¢+ # ¥ (upper beach) |

o~ B3 (beach ridge)
Ao berm

®—>

TF # & (lower beach)

T berm
|%§Tli§: (foreshore) ———)|
ZTEEV)
rE berm edge ¢S4 (inshore) ———>|<——— i (offshore)
>
T
<—— 1% (backshore) —| | qmjgmgﬂ
I SEMEARHL

beach face q\ /\'\ .

ridge
runnel

e

step

' R » 5

10
SN e e e
_~~—"  Ifi ®berm edge
Ffr o berm edge
— PR EOTR
""""""" runnel

X F OB OB —>

Y IRHER OB K & BT (Inote Jr. (1966) % —EBETE)

© FR
0 . 200m
}

#11® % &« F¥ERicB8 1T 5 berm, ridge ¥ X ¢ runnel » —jZ#Y 75 i 5

Hied 5 VIEHERO X 5 ITHITIRO b 3 HiF 2 &b
FTHROATRL, FER»OLEROMEFICL > THER
fFERENTE ., Ll FUAHRKLT LHE CEHT
BRET, BEBEUTWS, KR CERT 3 HHH
ROLHE, HOFCRLE & 5 i© IncLe Jr. (1966)
CEDbDE—FEELLLDTHS. Thbh, &E
5 FALD berm edge (25 CTidtkig (backshore), Z

@ berm edge > b IFHERIL GREEKIL. Om) iz 5213 T
WEEIER (foreshore), SEHEARBINLY & step DR DLR
BE 4 -5 miz 23 TidshgE (inshore), 2oy Rl ik i &
(offshore) & BEE.

& HICARFFETIE, %R LHIEE I LT RIEY

14) Russee (1967) i3)¥ek upper beach, SEEHEKIL T OREHE
##% lower beach LIFA T3,
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BRRTENS 2 BRI B 3 BRIETROBIGERIC BT 5 B (BE—2%)

(upper beach), #l¥e L iz FTEpEE (lower beach) &
BEAE (EI0KBHR) 25, EfiRe Tk 2Lk
DORWOEHIZL B bDOTH B, %I LHIRITTHRC
FEENEKE LicH 5 O LT, AR L RISHEEKE
Tizdh b, BLEOEREZTS. #€-T, SMEE MWK
BRI (FSHBR) OBy B T ENRENDIL
LT, HBiREHITREN LER RS X Oz oRAlic Y5
ZeREL, MEOHCITEOENMEEOBENRE LN
BHTHB. 7B, HBIELEANRICY SRR AKE
HEICY > T, SMELIFRICY 25 FIIRERIRIC X
STENENELRZLDOTHY, MHECHERLIW
BEOBRVWSILL 285 L TERRTHHFRENTH 5.

3.2 EIBROER i

197148 A p1972E11A 2 co 19 v AR, &%
B L O/I(1972) 1z & » THD IS EHIRIC BT BK
YERIEHER &, ZEBIGLER ¢f al. (1959) it X % Isopleth &
AX T T RCER LR EI2KchH 5. 197143 A H
5197248 2 Az i Tix CHIgRD, 197222 A5 11H
EATTIRABROSHEE (SBE) 0B eBiLE
BMezh 2R L (EROMBEEIRSR) . 26,
AR L FIRCE S h iz BEBRIC DWW T ORI, &%
AT ARROZH L B2 E3BLEFRDTRI S
B0, HET5 LEERETHBDT, T T BRIl
CHOWTDRRRIERTHZ Lict 5.

Z10qIz L, SETEEE 0.5m rRVRICHN T35
FEO0-3mit, EIFLYMichbico GEIFTE, KDX )
RIS LCHRAERN S, BEOREL L bick
BchIEH~FE LI L ARES DO LEMTH BIE
BI~NBE LT L D L0 LM, MEMEVIESHT
wa, Flzid, BLOEIEE, 1974E9 A b12B ik
FC, ERIT2ET7 A6 9 BhirTThY, B
LVWVEBIZI97TIE 7 Bh b 8 BlzhiF T, 72197249
BERnTThs. ThbndbT, HRADERNRE
EEPLTVD LAY A0S Y, 197145 A

2H, 65135, 8H8H, 9HI0H, 1972681 723
H, 2A218, 5A11H, 639H, 7HI7H, ZLT
9FIBHTH 5.

ROEDHIET B 0 ik storm P3EEL L7 VIR L Bk O
BOBRH IR L, BN BIBT 5 OEBEA LF)
FKo strom BEHE U CHRBA BB T 2 HMITHET 5.
LRI EROELUNEENRE LKL RBRESFAHED
Bz, 2RISR T & 5 % storm 35§ L T W
5, 20k, MEMEVES N D EOHRER
storm ZfESRRICE > TELRZ LERBRL TS,

15) 19714 3 AR b 7 BiTh g I RBERIER/NGE (1972) 10X 3.

LT #BrbROBIBET, T2bb storm 25K
123kEB4 % storm % G% SuEPARD (1963) DR N 72
storm cycle @ leycle & AdpdZ LR TED, FIFFET
i3, storm ORBERFICHEBTEROBEF LT L Tbh
TWRWOT, 5 storm cycle DL THREE 721Xk D st-
orm cycle D BILERGIL, EE L storm JFRESZ DO KT
fToh B Eb-> TRbTILILT S, TOXOR
FERFEC I, EI2MeB W T 1971455 2 -6
H13F o stormcycle T 75 197247 B17H-9 A18H
@ storm cycle XiZdh 725 9ED storm cycle 3R
ns5. Zosb, 1972681 A28 55 2 AQLAKH»IT T
(stormcycle V) & R4EG6H9HE»D 7B1I7THIZ T T
(storm cycle VII) W ORIER FL2H KRB Eh T
RWA, BIEIC L NIEREEH L2 ICHIEL T,

9[Ej storm cycle Z & iz, ZDERMAEE, HEREB
XU T S Eic B ) RN IRE ERSDbES L
BIBLD X H ik d. ¥, storm cycle V 3 X UVIIC
BT, PREBHAORMIIRERBIO DR SR T
2. FLBRIcALNBEBY, storm cycle o HIEEH]
ORETR (RE@) 3, RS FARO) B XU
TEozn (AEO) Ick, —REICEMRICES, beach
face (IEAETH 5. Zhik ridge & runnel RIPRLE
Nizizdk, THLO berm PFEFELLFBRTDH 5. —
75, storm cycle D BHARES & & TREOHETR T, HHET
BEMEZETS. Zhid ridge & runnel REEET,
DOFHLD berm BREEISNTHIBT S, EEFEL
B RSTERTH B, £l 0" o0HIRE—5
LEWSDREW. Thbh, HERAETTE TR
E BB LIIKBO L, HCHH#ELICREBOSDORD
5.

berm DFE L 7o HEETTZ IR & EIE e REETRAR~, 372
LHEIBH D@D b @DHHIFLRA~TRIBIC & - THHY
BT 5 L4k b Wbh T % (SHEPARD, 1950b;
Haves, 1970). 7238, & OHE TH 13K O @ ORERTIR
DB S WP HERED D TRIC O 7B S i
BV bALNRE. L, HHicRI288»D,
BRI X o TOOHEITFIR S @ DRI R~ L EHH
BT B PR ERoT. 226, ko 9[H
@ storm cycle 3, @OHETEIRD b ODOHMWTARA~E
L 2HEOERNCE T, 37 V—TieHiFbhd.
7233, storm cycle V 38 X O\VIIZ 2 W T @ OfEr ek
& @OHEMAZIR & &t T 5. ,

FHlorVv—FARBBECRESh, BROERICD
THOEBIBZZDDTHY, storm cycle X A2 D
Biehs. B0 -3 P i cBEsh, FEO
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FREE T HH%4 PR R T 5 R

ROBICBRRICEET 5758 (BHE—20)

/ A7 berm BEILT
=
N b
R O) /ﬂim erm 19714 58 28
C Rl L. @ 5 R 290 C
,,,,,, 6R13B
""""""""""""""""""""""""""" T berm o sR1E
e N\ 2. @ Stomeyde [T @ ------- 7R 18
C g @y Q@ —— 8n 88 B
~ L
— 2
85 8n
C mig Storm cycle I @ ------ - gA251 B
o Q@ —— 9 Hi0H
E: 4 Lo berm WF
T Floberm o R 108
cug 0 e T~ . Storm cycle [V @ ------- 128198 B
& = o 19724 1 B 230
iR S
LA berm T RSt eeaaee
/ runnel 7" N ridge -
.......... ® D e 1 B238
i Storm cycle 'V B
& C R @ T e o @ — 2A218
- o> berm o
0 v Ffio> berm D oo 2B E
B 3 Storm cycle VI @ ------- 4R298 C
3 A HIER ) @ —— 51 B
4~ Efo berm e S
Toberm
T @ runnel @ e 5ANE
A s @‘* : Storm eycle VII % STttt 6 g 540 C
- 68 98
szﬁﬂ) berm [ ———— P ¥
e —e @ 68 o
§ Storm cycle VI B
o A R ® . 7R 178
ol .
7R178
r 9R N A
o 9F 188
F —
_‘l 1 1 i ] —_— 1 1
0 10 20 30 40 50 60 70

# R b 7k IR R

EI3M  EMEMEFROELICH 5 h B storm cycle

@ storm cycle DEF#ARE, @ storm cycle

berm $372 < 720 EALO bermPBE X HITHKET B LD TH
Y, storm cycle I - MIVeV o VIl NEDOHTH 5.
FEIOIN—FTIWNEBICBRSND IO THY, st-
ormcycle I « VI- VI B3 DHFICHD. UTFTEHELD
PN —FblEBEas A 7A B CLIESR

Wiz, KIS SEECITOR197287 A17H
25 9 F18H i3 5 storm cycle IX % storm cycle®
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DR, @ storm cycle D& TR

REHBRHIE AR LT, ZOMETRROBLBERIC oW
TikR%. o Sz 146 # & &
., FURNRTE D ISEORETIROEEBZ Z &
BT&E, 22, 7H17TE»L18H T T HElTIR
OEE BREGWTROE L, TR EL2,

ZRIBD X 5 iiEs, BB, FHURICBETTEER
WIS HERR DS, SRR SN IR, FhE




WEREFTAE E305H 75

EfLo> berm

19724
7 A17EB—18H
1 =y

7H18H—19H

Fi—

7 A21H—22H

7H2TH—8H 2H

/ TFfLo berm

IR RS R O RAL 1
=k 2

0 —

i =<7 ._.;.‘__f-— TfL berm edge

runnel  ridge

_\1 E NN IS

i L L

I 1 1 L
60 80 100 120m

oE o b oK PR B

143

YT AHRNCE LT L ERT.

EI4KicB T, 1972427 AL7TE 5 9 BI18H T ™ T
TEGREE, HEH L BROE UitliiRicis i) 342
Bl MHPROBORHL 1D, ‘BRECRSYSH
3. Tibb, Blhl-6kc¥?5 1 B, B{r7-8
M B 2 B, Bk 9-1210 M5 SR, 7 LT
B1Bc U 2E 4B TH 5. Ricth b ORHic>
WTHRRB,

storm cycle IX iz 351 5 EERB R OEIE (AFH)

%1 BpE319724E 7 AT 5 8 A 2 HE T TAL
IR OELTH S, 7T A13A 2 b 2 OHIE O/
T, EAMBNCRT L 9 IR C HAR~IER
Fi i L BEGE » 7 « 9BicED BREAES, —
FR I #HER KRB~ LB L. Z OHIFER
D7 AUBICEEROARCECDROBEDIFEDY,
RcBIS HIC i DIBNC HZE L TO I TALO berm 23K
BRRShTw30o38Eshik. F bem fENR
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BB T HTS <« PRI 30 3 RN o ZILBRRICEE T 3 it (BEE—)

BRIZROBEY TH 5B, AR L TERLBRIT, BHKL
B M R L eI k¥ (up-rush) &7 T F 4L
@ berm edge # D Vi z, BikiciET % (Plate 6-1). %
NE—E LB &% (back-wash) k729, FRLO berm
FEHRENEE S HICBRLEAD, WHEDE N
~ET 5 (Plate 6-2). 20 X 5 REREBRYEL, &
IZlFl berm AMEREENTLES. ZOBED 2 BHKICY
7% 7T AT B Sh iR e »5 &, TAO
berm 2EAIHTHEEL, WHCRELBERERLT
W5, 0%, 7 A4AEE CRRIBIEHEAKLT
b, BEOC.5-2miHFMB TREEFLET, HiT
HERERERR L, I FAD berm BPREA TS,
—7F, YEEEO.5Sm-FEE 0.5m it i LB IR ERANE
#;L, ZEEE beach face BAHEUCRD. ZDELE
Wi, ZOBERHERL 2> THEIEENTAHADRS.

20 BT 197245 8 A 2 H A 523 B iz v T Uikt
WRROZILTH Y, Z OB OBRSHENERERLO
Tholz. L LN IO beach face IXEHFES
NicTeDICREIBAR L2 Y, 8 H23H ik L e
% beach face HSTFE L ZALEIC, Bzl & HITTHLO
WO EEE 2T berm R ENTVD. ZOFR,
WENKE  ERI~RTET 5.

% 3 EBEL19724E 8 A23A 5 9 B4HZPIT TAEL
THETIR OB TH B, Z OHIW OB IL storm 23 3jEE
Liz7 BRIV TAUETRIERZ LD Tho
16) 1455 O LHERHTROZEL | CRRTRE NS,

7z. 8 828HIizix, storm cycle OFRMEDORHAINESN
LREFIED T TALO berm 2#FH L L » FHLoO berm
BEEL, ZOMETAO berm edge REBITHED
EEEL. 5mizE L, P> beach face X[ cAME 2D
D LB, FO%, berm edge DHEMHIE HLICHEREI /N
#MEIC 4 U, beach face ZAWARZ R - ok EHMA~H
#ET5.

% 4 BREI197268 9 B14H > 6 I8 B IT 220 TH Uit
WITLROELTH S, Z OB BAR~EECERH%
i B Lic B R20E CfE S BB A ORI, BRVED
KFETH -7z 9 BI6ASA»BITRFRIR IT 221 T
I, DESESKEECREASH, DElicEEL T
Thro berm IEEERTRLARD, HBITTHD berm
edge I CRAHHROBENPLImG KT 5 5. —
%, REHAOETIEESN TERLR->TS, &
o ORER, 9 A188 ORENRITER S GHRE 1 mic
i) —EONFOWEE ET. LROBEIRIROEL
DU RBBICONWTE L DD, BIET
H5.

B ORBITEROEic L b 2582 ERN T 5
L, BUORKICRTEY Th s, AR T, R
a —b OE{LIZE 1 BBREIT, HEHTHIRD — c OB(LIEHE
2 BT, HENTZIR ¢ — d ok EE 3 BB IT, e
d—a B(KITE 4 BRcEhEhY 5. FEoRE
BLOHR LB LTAH D L, MR 2 ARBRHER
iz, TR b X RRME S bR ORI
T, HETR c BRI o e, RERdE

HlE REBROLLOBREL MR BREHIERT 2 b bk O BBHER £ e zh Bk
EE R AT R TS MW R ERTEHDTHS.
% 3 3.3 THEOR
Zlel 2 5 g ER &£ g &
B BB R AT 1 & B B0 THiRICRWT1972
1 1972.7.17-8. 2 () 1972.7.27-8. 2 £5ApbllEEco 6 3 AlliciThhi. W& O &
2 8 2823 1@ 8. 2-8.29 R ARSE BRGOGSTIRESFA—eaniT L
2 gfjji g gﬁji; RCEBOT, DT CEARBOREER T I Th~
T : ) B LT 5.
5m,
4
&2 ——  RHKa
- R
22— .................... ‘/—Fﬁ@berm - mm%ﬁj
Earoo TR R
°L ,,,,,,,,,,,,,,,,,,,,,,,, - -
_]0 1:) 2Io 310 4‘0 51; :; 7l0 e‘o 9\0 1(.)0 m‘Jm

EAbLOKTER
#15 LEEEAMAEEROELOELR
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HMERAEFT AR E0E BT %

ABE FO THEOBPEIX19727 A27TE8 55 9 A19
Bierd < 8EfTbhnik. i b OHERE T IER e
Lizb o, Blo®chs, 197247 A27THH» 588 2
BT T TH Uik 0B b & TE AR R 0%
@, UTEHREELD, - DD X 5 MR

HIRIZB W T, HEREROEIC A BN BHH» 5
BO-®LBDeRk&EL 258h5. ¥, £®-
OB TATIER BN T, BE4-5md b bl
YO EE B step PANFRLFEEL TV B2, B
{EDDELERE T step2SRA S h THBTRR 2 & 135
BTERN.

ZOB@DXI972E 9 B4R » H1I9H T TAE L
EThy, ZoHHCET TR L ILER05
CAES BEAAR LTV, 207kdic, THERIZBW
Th _EERFERRICE LD ETEROBBET TN S,
A 5200m OHE FEEIC LT, & Z 4 DEMITE 1
EOWE Y T CERLTRBENEL, —FHZ2Isb
GRS RS CETS. CoE, YAED
TEHEOBREERIELBAECERERV B E 2 L,
step BEER TE V. i, RERCRBVY TIIRRER
I FERE OHEETTERITIN NS b 7 7RI TH 5
T, BIKGRLIC L ) RBREROKFHMLEE LI AL

o5 TW5,

o X 912 9 A198 &5 3 OB A ORI IR
i3 stepB3TRTHD BB, Z D stepDIBHBITRE OFE
BLELRELTRY, BL@OIZBWTIE stepDiEH
DOBEBKBIZELY. BB EHELENOLO»
5% stepDBHFE Y RRBEINCEEORE L RoT W
3. - T, step OFEEREBOBNCZESNT, ZHhH
I BETIENO-G L ZNB/NEE L 72 5 2B @-
®LIZRATES.

&bz, step DFEFREBORVWEILD-@FFHEL { A
5 &, BLORpHHREARIThic - THRLBROHE
ERELAEIVR, BIOLORIZR S ORENKE
V. 5T, BO-@ikZ 0B L IEAOEMED & v
CESWT, SOEBILOLENM@-@LIZMLTES.

PErb, HEFMROBCETsBEEERN I S iC
RT3 hneELILNSG, Thbh, FOBRELL
CT7H2TE» 588 2H (Bk@®), HE2B8ELLT8AH
2HE2B298 (B1h@-©), EOBRR L L T8 B29HH»
5914 (F@-®), FEOERELLTIAMELD
19H (B{®@) Thd. 205 bEOREIEBLHES
P HEOBBIINF T TEL, HO - OBMIT LD
CHRHICAT, $OBRBIFHEIRY (BRIER)

K

£— step

THERBBEROZL O 19754

9A 6 H—14H

9H140—19H

200 300

400 500m

EAED 50Kk TER
HI6K THEMFHROELE (AR
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BRI T B« FHRIC 81T 5 IERTER O BIGBRC BT 3 BIA (BEt—)

2L RBHERCPLIT TELLLDTHS.

Zh b O TEEMETR BT 58D ¢ Bt 2 h
ST AEm, B 1RORTEBY EREoZzh b L
BIE—5T 5. -, 197227 A6 9 R,
1[Eo storm cycle 23 FERRFIRRIC TR L EELY B
AL HBRTIENTED. ‘

Lz AT, 1972487 B27H OREHIR L 1972629 19
AoERL BB LZOREIIHTHS. AEK X h
X, FERARLVCERYERCEZZb 22 b b
T, FhoOBRIEIELL BR->TW 3, +42b
b, step 13 7 4270 OREFTR CRERSHBE, 9A
19 CRERTE ARV, Fi, BA»D 200moMHEE
Bz LT, 225 0ERIic T Tk, 9 B19H Ot
RBTHTBEDFR L HA_RTEL, ThbLHESRT
BTV 3, ZhbORETEROB O A Ul Bl
LT, BROBEOBENL, RIRAFED ST
ROJER E TOXKBRFOENLEBELORS. TAH
27 H ORETERIE 7 B3R ICRRBAREHD Tr b+
TRUBERBB L BB S0 THER, —F9
AI9E OHETIREBIOBROAK (9 AL5H) BbT

P4HBEE LR HRShZbDTHS. LD, %
EORBRPAF LB THrHMBRE L cRiCHESh
7z 9 H29 B DfEETZIRIE, step BRRFETIED - 1245,
FGz 9 BLI9R ok X v 7 H27 8 ofthiikic
EHRLTWS, 2oz b bBE6 it BBFEDS
KE» o727 B14B & 150 OFEHREERIT. SR20E
%5 REMESL TH 5 9 A 190 OREBTRIRFRE T stepas
BRESH CEERBAEOEERFZ 2L T iebol
Ezohb.

LD 4 BEREORETERO B Ic A B 5 R R B
LCHEIBKIcRT. R NT, HER 2’ —b o
L35 ORI, MR b’ —c OELITE@BR I, #E
WK ¢ —d' OEIITEOBME I, TR d'—a’ D%
LI E@BRE I ThFhdYz5. BoREBRIOHR L
HWELTA B L, SRR o BRBREERC,
R b BRBHES > D EOBIEAIENC ) T,
TR o BRI SR Eic, RERTIR 4 ETES
T b bR ORBHERN & COBRSICTh T
BEhiebDTHS.
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HMEHAEFT AR FE30EF 75

FITSR Lo BERIRR X T HRIC B 1 3 B AR D
EOBEHR (EISKB X UHEIBH) 1, ThEh st-
orm [ZfE 5 BIBRHIEE D LIROBRRIERICES ETO
1R RET H5HTERICE o TREATWS. B
>, BEATEROBEREHT 5 TR, F15XK
Da LEISHD ', HIS” Db LEISK D b’, - %15
HMod g8 d' &, Fh2hiEEncF—E & &
BAELTHRERDZLNTES. ZOLIICLTER
AL BN & THEOHRETR Exhs S &, EifkL
T UM IR & L CB IR, FRcRT5A -
B - C - DixzhZhRBRAES BoBEHOH, &
R, Bk (ROBRITER) OFWGRIHET
HRERTRTZLOTHY, Z0HHALDIREREN
BEERBIOCERBRCHEE TS E2b05. i
bbb, ZhbORMRIEBERER D EFEE~DE
ILERERTODOLEZLND. 2B, REHIFEH
WK & o+ &R R & BRI ) 2 BLERRE R LU
BEORBIZE > TR SNBHFE R Y, EROEERM

EOBRERETHIE2ROBY TH 5.
FIEEGTTER DL B 1E, AR OFERRIC
Wiz 149 ARElic 9Bl storm cycle 2533 & 4,
% storm cycle DK TRICAE UIBRE R HBTIROZE(L
2 OEAHEOBENCESNWTE2DORES A 7Ly
FohdZ iRl FRES A FORBEER
LCRLEDHPENH TH 5. B X, Bk
PEILOHFBEBROLKREVLORBEF A TA, Hict
NHERLNENLOERES A FCBETS. FRES
A 7 & L RIBEER ORETERIZ, WTh b ROHREN
CHRENTWSDZ & LTI berm BFEELTWDHZ
Lind, ERMREEZOND. —F, RREEZOMH
WK T, BREF A FARB LU BOfMiERE, T
@ berm BRBIL L > TRAEEN TV B EDIFELR
{725 Hd 5 VIRKBEEICEAN~ESh THWBE DT,
BRWRLEZONEY. B, BRYPERTLERS
17) BRZA 7 ARETHRETIROZE/ R storm cycle IX 0T
BICALNSDTH Y, FRMRLEXLRBZZ LT TR

~ie.

4m LR ———> & THE
; 2 Z‘F{jmberm
0 f—— e
-2 ' -
i R A S .
“ ~ HHEER B
E s
————— HERRR C
° R D
-10 ) .
V] l 100 2'00 300 400 I 500m
BAD L0 KT HE B
1MW ZxFERORBBROEILOEMHK
Fig. 19 Summarized beach profile changes at Tatado Beach
H2R WRAEBROELBEBETIRER
@ o K wiE ko  rRD ROREE Lo HERT T 1% 0> 6
}ormmemnn ) G2 b e &
Afa b a), BREEER RiRH (storm JEi)
© X3 | | RBORENAY BE TMHO berm - step
3 e A5 EToBEH
&|B®eb) B oFRMOTY
g }%2&%
© Clcrc) IR o BEHY Tho berm - step 3
& } 3 B #
g|D@ed) EXER IR
g (R 318 ) } %45&@} KA BRI } Fizo berm « siep B
A(a b 2) EEES BERTEL
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BHIR T HTS 2 FHERIC BT 3 BRETRROBIGER BT 5 B (BEE—3%)

e
/
/

/ Lo berm

\Q\\\

ot

K LA berm

/ THLN berm

RES417B

g | - RIAE H DMK
— RUMIEHOMITR R

LM berm

R&s47C

7%

£

EWH RBESAFLTORBBROEMOBEKXE (L#HBE)

A 7 COFETTRL, BRIBEIERNCFET 2 TALO berm
BANFIE IR R R T REOER TH Y, EXHREID
BREE~OEMEFORBERTICTERVW LD LE
Zbis.

4 BEWMEERORCICETEER

41 EREESKUCREEIZOLERS
. Jomunson (1949) %4k & U THITKEERRER o &
SWTHESED BHE S TEZEFEER X CREER
L, BB 2RERELDHL» L2 - L IEERER
(BN OHET FERD) B X REWFE (5519 DOHEsT
BRA) LEHETS L, EHMERIBVWTREOX I
BW—H#%45. Thbb, ERPOBESHTERLE
R ARERR P 0B O LR RV T LA
7z berm 1 X UG GWHEID beach face L2 B72 Y, fER
PHERESNTEERAER L ATERE P OB LI
BEEE L TOTFR LT berm BER SN ICHERM
B CRELFEREET. L2A2, TERICIW TR
FEOEFHE L ZRREREL BT LRkOL51cFELL
BroTwa, fEky b Sh T REEERIMIE
TEELFEEETS L bhTnws EIN) B, &
FERBRED DB ONENITTEO stepk b HERRICE

TEHRERILR->TNS,

ATWBE®, pofiskh BME SN TE BEMEERX b
Z 7 LRENPLREVBREELE VDTV, &
FERERE P OB LR NEFB R BEOHERE 2
LT3,

T 0, AR TERSEERRETEREEL T
NBLDNE DR, RERIICREEGBITPRTE R
BA BRI O W TCEF OB EIMZ 5. Sueparp (1950
a) {T X % California, La Jolla ¥, Scripps ¥FEERfse
PRI OB > TR CEERE D b1, EESK
ThHHBICIBEMOBE L FT 7OHENMISoT
WHZ LREEAREN B, E 2, Inman (1953) iz k %
La Jolla {ii2ic 36 1 2 REHERRE» b1k, KEo%kic
HIE S e fBTRERBEORICHB Sh=Fh L B
Zh b O LT, &
BHICIRENRRR I VESh, Hic b7 758
Vo, ZOR-RTEHROMETIIREG LR 2HEE BT
BIREDHZELDEZOND. BRECER S M
REFEERL AR ENZ0T, EROEELTHED
BRI REAEROBHEERD L TVWAHZ it 5.
ZLTC EPOBESNTELERERCBO TS

18) 48)I] (1973) LERMREMRE b Lic, ER RO THERETT
HRic step BEDHNBZ L EB/RRT 5.
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WMEREFR AR (B0E B7 8

hWbHohdandmEMe b7 713, ZREEPT
13724, BLARBHEZPORBELHDL OO LEX
BiLA. N (1973) » Sonu (1973) Itk - CHEHE &
NTW3 X5, ROBEEICIERER L BEMEE L H
HHETHIERL, LR0oB2 LTS BB LS
VW, bbb, RRICEIEHEEORE NI, BEY
‘Mz T, BRRYBEZAHCHEELHBD ZHREME b
STIRFEETBI LA/ EL RSP LTHS. B
b, BoBBHICA LR D L b 3 REMEER,
FERICHEREND bOTIERL, RBEHEE»OED
C BRI TAEEERENELOTHELELZLN
3,

4.2 FEEHHEROZ(LEASELOBR

storm cycle X 1Z %47 % Hiffic EHUR & TEHROMRNT
TER OB 4 BRIz R 5T &, storm cycle Bk & %
WITIE T B T 5 RIRETE S ORTIR (1R et
FERA) BRBHER, % ORICY 7%k OBERI ORET
R (BB ORETRD 3 L Ok B « C) ®RIE
BHER L OCER~0OELBRERYT 2 L & felx
7e. 88 3 iz storm cycle IX (T3 YT 2 B ic 1)
LR O - BAICETE & OEREE L 72 storm DFEFHIS
LU R Ef & TEROBETER 0B i i 5 & HiE
%R Lic oML LT3 B AR BRI (Homax),
HPIBEREAH (Twex), CHICHE A B (Ho e,
Lymex) BS5RLTH 5.

Storm cycle IX DBERAR: (19727 B17H) R&21R
R & 9 REBR 6 Bictk ) BRYIERIC, TOKTH
(9 B18H) REM0FICH BREERIC —HLTY
5. 7B, ART - 9B R 7 ALTH P H24A
EFTHENTWS, BEMICERBERTEAEE Il n
UTTh20T, BizELTIIHZH, EH2 5m L
EERTREAREED B, FROBBHL X ORES
o TWie 7 ABARDLUHZ»ITTIEDLY, &biT
BEEECEZIEOBIIXS -8 ThH 50T, FHI0.0
BLUEERTECEASIORL7HD S, THRbb, 20
B3RS RE  ASMORWERAR LTS, —
¥, BR0BCEIFETIABHEPLITHEMITIH
kT 5. Zo#icES2.5mPl LE T HE2H
H Y0, FEMAK 7 BEiE L B0 storm cycle BRfRRE
DEDOEE L R TEHP W, o T, stormceycle X @
RTREMOERAEOCEIX3AD S H 2 B £ T480.03
UETHBR, oL AHBERIZOKET AR 1L, 0.025

19) LT, BYSRKRAEE LIRS, FESikRRkEY: B
LEERTARANVD 5.

20) FRRICX o CHERPHEHRS W 2DIZ, 9 AI7HORIITHAT
b5, 9AIBEDOEE LRES KB LD TH o7,

KWOEERTERIBED S IR bETS. HAbY
1z, Jomnson (1949) DR~ T 5 FEUFE DK E K
DORFME (FEHAER0.025) KEOWOASR £ T T
3, REEEIERINTHS.

EblT, EIRORLIEY HRREB L UORROKE
Ll ol OB (7THA5E-9 A4A) K, &
BireEE@r T, 2.0mPlEERRT O 8 A
NPT ERY., ERFEHOENLOREL, i 6.0
BREERTARIBELD Y, ZORFE0. 030l EoKR
AROEEZRTENRS BicbniEsd. = oEOEEMIC
1%0. 03LL Lo EF AT OEE T B BERICFEET 5
L b b REEBREER ST, L A5EIES
72D berm REFHI~ETE L CEEBRAER S TY
5. DEd»b, ERARPRKEVETELL, BEEB/D
STHERRABEI RSN T, ERBRIERSL
5. o T, EFEERLBREREOHRENL LT
FOBBEOFNEECTH - T, EEAERRTEE RN
LREZBNRD.

Tl IS T, EERERERERAEE O
WRERIIC > T, SHEPARD and La Fonp (1940) 35 X
CELOBFAREL S LICHEERL . TORER, ¥
BRKE L o A0 BN ED AFRET i RREMERES
s, EEIINE L poBAHOENED ARELET
KEBBEIEREND Z LBhbholc. B, REWE
& L IEEFEBROBRICH L TEBROBESEE H S 2
LETRISNBBY THER, EORHORELERET
HHZLIERACETS. 22T, AREERRICONVT
H5 L, storm cycle IX ORHIEREOK (B 3FR) 1L, ‘ TE
BREL POFEHOEVWEREL, LRoBAFE» L
WMEINWIARLRW—EE 45, —F, TOKRTEO
Fik, ERAKEVWREHORLLENLOTHY, bif
DODHRBELLTLL—HEHLARN., ThbnZ b, RE
RO, EEOKE K o0 RWEO AL
PRLEREMETED B2, BEOKPOFEN DT EH
DREOENCES, SLEEELERTHELEZD
ha.

L2 AT, Kine (1959) 1%, beach slope® D &FEE & A
OB AE, HERIUCERICAWIRDORE LD
MiCBERBRBED bh, FOAEOERISEE AR
EEREDOBDR L OB OREDOHERICENEEET 5
LRz, Z ORI,

tan @, oc Ly/H, (€3]
tan @y oc 1/L, (2)

21) beachface 2 FUTH Y, LAT T Kine (1959) » beach slope
% beach face L FES,
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HRRE T ETS « iR 80 5 BRI RO B LER BT 5 B (BE—1F)

#£3% stormcyce IX wiziEHYT 8o EoKEEOM SEERIT 7 IR COBIRE
£ B H Hymax T max w Hymox/Lomax BIE U 7= storm | b EREAERT SRS R HEHT SR
(m) (sec) | tonem/day-m D OEILOHE |0 Lo HIF
1972.7.11 0.67 6.9]  2.34x10° 0.0112
12 1.35 6.6 1.01x108 0.0199
13 2.16 5.9 2.32x10° 0.0398 & B 6 &
14 2.70,  13.0, 7.98x10° 0.0102 & E6.T8
15 3.14] 11.7) 9.72x10¢ 0.0147 5 R6TE
16 3.19 9.7 8.32x108 0.0217 & R7e9%
17 2.49 9.7 5.07x108 0.0170 ” ,
18 2.47  10.5 5.40x108 0.0144 e il
19 2.63 13.00 7.57x108 0.0100 ” 5
20 2.49] 11.4 5.95x108 0.0123 " 5
21 3.60] 11.9] 1.30x107 0.0163 " 3
22 2.89 11.1] 7.81x108 0.0150 " 4
23 4.02 9.0, 1.23x107 0.0318 " K
24 2. 26 7.7 3.31x108 0. 0244 & B 7T B 1
25 1.85  10.5 3.03x108 0.0108 5
26 1.57 9.7  2.01x10° 0.0107
27 1.14 8.5 9.31x10° 0.0101
28 0.790 9.4  4.94x10° 0. 0057 - -
%g 0. 82 6.3 3.{53(7)><105 0.0132 T
1.28] 4.9  5.80x10° 0. 0465
31 0.98 5.7  4.61x108 0.0193 6 Z2LO
8. 1 0.87 8.0 5.10%i0° 0. 0087
2 0.91 8.7 6.07x10° 0.0077 1
3 1.21 7.6/ 9.37x 108 0.0134 — 1
4 0.97 8. 5 6. 74 %108 0. 0086 & ®m 13 B i
5 .03 12.3] 1.10x108 0. 0044 |
6 1.16)  12.9 1.46x10¢ 0. 0045 7 :
7 1,35, 10.3  1.58%10° 0. 0082 1
8 1.42 7.2l 1.22x108 0.0176 ;
9 1.44 5.§ 9.43x 10 0.0317 - i
10 1.84 4. 1.23x 10 0.0638 95 0 B & .
11 2.07 5.1 1.84x108 0.0510 A ,,4 R !
12 1.42 5.8  9.85x10° 0. 0271 ;
13 1.34 5.4 8 17x10° 0. 0295 ®
14 1.51 9.3 1.79x108 0.0113
15 1.43 9.7 1.67x108 0. 0097
16 1.50, 12.1  2.29x10° 0. 0066 8
17 1.42]  12.2] 2.07x10¢ 0. 0061
18 1.22l  10.9 1.37x10° 0. 0066
19 1.28 5.9 8.14x10° 0.0236
20 1.56 4.5  9.23x10° 0. 0494
21 1.43 4.8 8.27x10° 0. 0398
22 0.72 7.4 3.23x10° 0. 0084
23 0.69 9.0 3.61x10° 0. 0055
24 0.71 8.0 3.40x10° 0.0071 - =
25 0.79 7.2 3.79%10° 0.0098
26 1.32 5.1 7.49x10° 0.0325 9
27 1.40 5.4 8.92x10° 0. 0308 ®
28 0. 70 6.0 2.48x10° 0.0125
29 0. 80 7.5 4.04x10° 0.0091 —
30 0.46 8.1 1.44x10° 0. 0045 -
31 0.84 5.4  3.21x10° 0.0185 10 @
9. 1 0.47 6.7 1.25x10° 0. 0067 .
2 0.48 7.8  1.51x10° 0. 0051 T
3 0. 46 7.9 1.41x10° 0. 0047 — i
4 0. 58 6.7 1.90x10° 0.0083 ®
5 0.64 7.3 2.52x10° 0.0077 11
6 0.91 8.7 6.07x10° 0.0077
7 0.75 7.0 3.32x 108 0.0098 -
8 0.71 6.6 2.80x10° 0.0104 -
9 0.60 8.8 2.67x10° 0. 0050 |
10 1.09 6.8 6.81x10° 0.0151
11 0.80 6.0 3.23x10° 0.0142 12 ®
12 0.76 8.2 3.99x10° 0.0072
13 0.91 7.6/ 5.30x10° 0.0100 |
14 0.71 7.0 2.97x10° 0. 0093 !
15 1.96 7.2l 2.33x108 0. 0242 & B 20 B - —
16 3.43 7.5 7.43x10° 0. 0391 "
17 R ” 13 ®
18 ” l 1
19 ” - l
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BB T HTS 4 PR 80 5 ERRO BILERC BT 3 BIgE (BEk—)

tan 0, oc dm
DEH KRB EhB.
= = tan 0,: beach face DL AEL
H,y[Ly: BRIKIE DA B
dm: BhORIE (L)
B ORI —ERIIBWT, SHENIcET 5 beach face
DABOELE BRI A, BERDOMEITISIE—
EBL AT LA THSH. £ T, beach face D4F
BEECOERIZ, FRARLEERTEND Z Ltk
5, (R LRRERZ L, EWEFETIAENEEN
TW5, Thbbh, EREIRKCENE 1RK»LIREE
BRIT, QR ERAMAIDCRE. MEORISFEL
BN, BRPIKE S R5RCERE bR kic
KERBEREEFTLERD Y, —HEEM/NEL25
B REE LERA L RERBIRERT L E R b
5.

PL BRIz &4, beach face DILHH L O K 1L
B, AREORE LB EEEORMLEETS
DTHBNR, FEROBIMLBECEETSLELDL
5. - T, beach face DEHAHELE ZHHDE
H & oBRIE, BoRE dn 2 —ELThid,

1
tan 6, oc W (3)

TRENS.
zZT a>1
T: o EH (T)
BRDAEAD H'T IR ENTWHEDORKER, ROM)
RCFRENBEDO =N X —BITEET 5.
1

2
Wzgf%me* (4)

0 : FkOBE (ML™)

¢ : B omEEE (LT

= : [ER

()3T BRI BLALIE X 72 D ICHR S h 5 P OO
TEAX—BW (EAR¥R, 1963) THY, =xVF—
75y 7 ALMERTWS. BROn % 2 LAhRE,
(3143,

ZZT

1 32
M&MW=M%T (5)

DEHERIATES.

DL E# 5, beach face DFEHHED tan 6, L = KX —
T 5wy AW L ORICIIEERBERED S EBEZD
h3a. Kiz, ZOZ k% storm cycle X iTi3iEHHS T3
#HMEEF L& UTHRIET 5. beach face D—E55 DI
AR, BE 0-1m OEEAWZ. HhEHETIR
iz berm edge 3 XU\ runnel BFbh ke, 205

ErBHAT3Z L 28T 570 Th 5. beach face DI}
YA tan 0, LT RAX—-T T 97 AW LOELER
L0, B2 Ths. B, BIROEHLAHL L
Tid, BRBEARERER Homex & B EHEREAY
Tmex® AV 2.

Zhilz X hiE, beach face DIFEHAFELE storm cycle
XOBARR X R T T 2 RRIERICNES L, &
BHlic K& W, —F, =3 VF—T77 v 7 2B LRI
BEREB I UZOEHTREOEIHIHCKEL, KO
BHEMIC/ &SV, T, beach face DOFEHAFRIH
RKEZFBIOTHABRCZINE T T v 7 RIBDER
EHERT 5 205 X5, MEOEILOMHEI IEE—H
+5. PUEoZ &b, beach face OFHHEIT =XV
¥—75 v s AOEIHIELTERELECTRBY, (B
RICFRENS L 5 KWEICH b »IcE S RBEIEE
T 5.

BT, THEHERMWIEIRO 5 bARP BIRICDES
WAoo T, FOEHHE (tan 6;) OBRIERD,
WV fiR R L. 7 ZRIEOBHBHICI T 5 HHEH
DALY, AREOEICHE L TERERTE
LEZLND., ZOHEOTHERNIARDFEHGE
BE 2-5miz B BETH BN, THHimikic step
RHEbLNWRIT, £0 stepDEROARERAT 2 L
BB THD. 2B, storm cycle X DBEIERD>
HEBOKEIES I0H I, BENEMTOA TS
59, THEROFEHAROBILEITHTHLS. F2Kic
X, storm cycle IX KRN T2 HMIic, THRIEOKE
WITEIR O AR OEL L TRV F —T T v 7 ZADE{L
LoOfic, HLPCHEERED LS. /o T, Hilic
- TERlF 5 beach face 2Nz T TFEPEDHERTE
RO—BHS, TXNVE—T7 T v 7 AOBMIICHIE L
T, ZOARERD LI CELEETNEZ L B3 b »
5. BEPARLTCZRZNVXE—TF v 7 ARKICED L
IR OEEORBABIINS Y, PicEIFREL 2
WIRAVE—T Ty 7 ABNEL 2B LTEEOFHAE
FREL 5.

EHER L BREBROBRER L LT, EEOHE
DEVOFHTREHB L CEEORECENL Y bEET
HBZLERRe, ZOZEPD, TRIAX—T TV
2R B 0RO AEELOBERFERE T, WROFRE
HeLTHLEERGDTHD EELONS. UTCidAs
FAE R P i LRGSR OB HHBITE R 98
o stormeycle L XV F—T Ty 2 R LOBRE B R
T35,

storm cycle DR TE;LIKD storm cycle o BHiEE: &
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WEBEFTAR B30E BT B

2x102
3 L
4 +
5 F
tanfle |
7
8 .
Vol
Sy I RTINS R RN R AR R RN NN EE T RNE W] 5
x10 n s “IZ'O 25 301 5 10 15 20 25 301 5 10 15 1x10
19724 7 R 8 H 9 R
#22K tanf X W oREMNELE
Z 7 tan 0 beach face DIEHAEL, tan Os: TEERERS 05 OELAE
FeR BRI ZBEEFLMBBROLIRITIE T 5 EoRE
storm H, T, w .
cycle 4% ® A H storm O IR (ﬁ)’lx (s?g)x (ton.m/day.m) REF A7
1 1971.6. 4 B & & 3.11 6.0 4,89 10° C
i 8. 4-5 ERE19% 4.49* 1. 7* 1.99x 107* B
m 8.27 B R235 2.27 12.0 5.21x 108 C
8.31 £ R235 4.57 11.0 1. 94 %107 B
I\ 1972.1.12 B’ & E 3.52 12.2 1.27 %107 B
A% 2.14 T K E 3.89 9.6 1.22x 107 B
Vi 5.1 E & = 2.05 6.7 9,37 x 108 C
VI 6. 8 T % E 2.86 7.1 4.89x 108 G
vi 7.15 HJE 65 3. 14 11.7 9.72x 108 B
X 9.16-17 & E205 3.43%% 7. 5% 7.43 X 108%¥ A

* 8 A5 HOENFHE

** 9 H16A DFE O
%, storm FREBRCITONMERE > TRbT
LBRRTBEY TH B, storm BBEFEA TN IHE
1%, storm (ZfE5 BRBOBKRKOFECIITHh A TR B
¥, RIBHIES T SERE L & o R
bR b DEPY TH D, f->T, BRICELHEE

TR DL DA Ul lREiX, storm cycle D& TR
LIEBFLL—FK LR, #ZT, 9[E® storm cycle
DI THIZ OV THRHIBEORR L REEBR (K47,
1972+ 1973) L, Z OFYITEROBILOLE U iksk
KRB L, FARDBY THDH. £, TORRDOEOKR
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BRRTHES 2« FUERICR T 5 SRR OELBRICET 5 B (B—#)

MHLEBBREZASEHETRT. 1B, stormceycle I o
KTEOLDIZSWTE, —BEAESh»» -7 8827
ALZoBERICAKBECERESNEFEASIED 2 iz
WToRY. %72, storm cycle X DR TEHERIOED
FNVE—T T v 7 AR, BOBEERHETROENE R
L7z9 AITHDEOEEIE bR Tninizd, fb-o
TOAIADEE b > THRESES,

FEAIRCEDE, WOZENVX—T7F v 7 ZAWDED
Kihrd, BRER: R0 BEIATAB LV
B) BEWR~OEIBERCHZ LD (BEF A S
C) LOBEVWHFHRRIESh. Thbb, BREERE
LB b0k, 7.43%x10°% ton-m/day-m LA OO X
VWE—-T7F5 97 ADHEEFTEOAREET TR &
n, —FHRAERE~OBNMBRCHZ b DIE, 5.21x
10° ton-m/day-m LA 0% DfER RO ARELET ©
BRI TWS, 28, LRoPREROZOEERTHE
DAFEMT Tk, BRBRITREND 2 E 9 HRHA
Thb.

EEARCINIBES A BRLE L REN R
FAREDZRANE—T T v I R, BREIATAVEL
TRBHCBITIZ2Z0 LD bEICKEY. B2 H»5H
LR O ICEESA AR RT3 HHETRR
OBOBEER, BEFZFATBOETRIDVKEL, EO
TRV F—T T v 7 ZAOFARHIC /N S 2R IR R S
Wi REEZB T2z ey, ez oic=x
FWE—T T v 7 R LEHTIROE & ORI
Hhhiez L LABBICFETS. Zhici, BRI A
A+ b b storm cycle IX O TREMOERY©H
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TRVE=T T 7 ABLUHHIERAXE R S h e
storm cycle X O THEMOZBRHORO =32V X—
75y 7 R LR OBER & OERIZOWTEBEEE
H3.

HETEIRD L AWNTBRR SN 0B OBIES 2 E 5K
CSRT. 2B, FTIR DR S h iR O RERRI7RIE
LT, 197249 A14F 022z 0 i) 7= 2B 2 & B
OSBRI Eh o E, —HHtERA O
MEnimoRk e LT, 197249 B16F12-228c 2> i
FIEDO 0SB S h et 2 L TERT 5.
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Fig. 23 Comparison between the reduction in the wave energy and the profile A or D
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