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Characteristic of Grain Size Change at the Hasaki Coast

Shin-ichi YANAGISHIMA*

Synopsis

In the Hasaki coast around the Hazaki Oceanographical Research Station (HORS), a spatial investigation
concerning the geographical features change and the sediment grain diameter change was executed from 1990
to 2015. The change in the particle size distribution of spatial on beach surface and perpendicular sand with
core sample was analyzed. Separately for four areas: backshore, shoreline, wave breaking zone and offshore,
the relation among the change of sediment grain size distribution, the geographical features change and the
external force of wave and wind was examined.

The spatial distribution of median diameter of sand in the vicinity of shoreline divides into three stages by
the state of the wave breaking. As for stage I, the berm shape is eroded by the runup of the long-period wave.
Stage II, the wave condition becomes calm and the berm shape is formed in discontinuity along the shoreline.
Stage III, the big waves break continuously near the shoreline and the berm shape is formed in continuity along
the shoreline. Before October, 2006, the change of the beach profile and the grain size is repeated between stage
I and II. After the extra high wave in October, 2006, the stage III continues and the shoreline position is steady.

In the wave breaking zone, a perpendicular structure of the grain size is formed by an alternate formation of
the bar and the trough. At the storm, the sand of big diameter is left at the bottom of the trough, at the calm, the
sand of small diameter piles up.

In the offshore, the fine sand (0.14mm) piles up slowly. However, the sand (0.18mm) piles up by a temporary
storm event. The sand that diffused at construction of the Kashima port is thought as an origin of the coarse
sand.

Piling up of the backshore is caused by sand carried from foreshore to dune by wind. The grain size of sand
is small before 2006, however, it becomes bigger after 2007, because the sand of foreshore becomes coarser.
The maximum size of the blown sand changes in proportion to the maximum wind velocity while the blown
sand is generated.

Key Words: grain size, coase sand, topography change, coresample, blown sand, wave breaking,

field observation
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o TMAE LB, MERHEIR & h IR o sy
FizRLTND.

2005 fEDWTHETEIKR, HUCKIFED RN & b INEE S O
R EFEET, b7 7K ()=120m~240m) CTKRRBIFED
RN, N—fEEE ()=250m L V) TR 1 FlERE
INRIEDIEEIZ 2> TV D, —J7, 2010 FE0 &b JmiE
HiE y=100m X 0 H O JERE X, gD & RIS/ R T
HBHMN, y0m LV HEAOKREIL, 3 ETRRZEEBD
SR B DRFL D B KRRIRIZ 2 > TN D,

KT T OJERE ORIRIL, 1986~1987 440 L > T
WRWZ D, MEEEOWITE <A () 1%, 1986~
1987 FLIENLBIEE TEL L TVWRWVWES 2 5.

4.3 EBEOHRERE

RN O a7 7%, 1990 41 A & 2010 47 A
WCERELL TV DA, WEDY 7 SEVIER Sy
DT T, 1990 DT —F %2R7.



X-62 1, N—fERNICBW a7 VAR LT
S (RO BERE y=350m) & & erE A L&,
-63 1L, BREGHLSOHAEEORIGE{EZ TR LTS, a7
P 7N, B-63 ISR R— D~ OB BN HE
MENEL 2D 1989 453 H~5 B &, N—2EE LS
P 220228 5 1989 4= 12 H~1990 4= 1 A £ TOR]
DO—RI R HEREIC L » TR S L.

K-64 1%, a7V TRk, 5250 RE,
RO WEDOE A 2R LTV D, o vk, 1EIE
0.17mm TH Y, 55\ FHREE, 1.25, WbV EE,
1.0 55 CENE IR Z LI D 220, 5o T, AS—fEikIC B
TiE, EEORRIL, $hEMIZHH— T, KEOMEHE
IIEE LR WERS NS,

®-651%, b7 ZHEBHNICEWNT a7 L ERILL
7oA (=290m) & E Wm0 b x, B-66 1%, £
Ui D HUR = DR A R LT 5.

a7 YT, B-66 IR TART, b T T ICb I HE
BELUAWMICHEN R 725 1989 F 11 A, 12 4L, 1990
1 HOBIIERENT=Z L2 5. =72 L, HEEWmm o
BEE, KBZBR< 1A 1LETHY, BT LLRKRAE
HIFE 2 HE LT D o TR, 12 H R aicHER 2 14
F AL, I T LD TV D &5, 290m
MR D 371X, 1989 4 12 A PRAILIEICIER SN2 b D &
BRI BRE.

K-67 1%, a7V T NAOhgukifk, 55\ TR,
RHOWVEDEE S Z2 R L TW5. hfukifi, a7 4
ZTHT 0.6mm EHWBOD, Tl b B, 1F
F02mm LA N CTH Y, MEEREIZITME E /RIS 72 218
M) DB RD. SDWFITHRE, RbhwEEd, a7
YINVTFEED Sem EICREL, FRLD S EAL T
WM& BT NENE & HIT, SEAREITDRL o
TW5D. E-7C, FTORRRWE LR L O LH o/ N2
JBIx, B—72RiBENHRA DKL, T s Sem EES
DORPJBIX, FRERW & /MR NS LT RIBIZ /R - T
WA Z LMD,

h T 7RO T, BB E LT, MOMRICHE
STRI7NRAEL, NREOWITEE LT 6N, bk
B L7 (ON—ER) (BTN DD, KRR H b
T 7 OWREIZERS. 2 Bl LT, AE0NTR D
DRV INRIBRRD 39 (S —FEI) 22 & R & ITE T, K
KW O LICHERET 5. 20X 5 kRO R 50 o4
FOBRRIC LY b T 7l TIE, B-67 1R X 5 2 sk
BROMEBENEREIND O LB L OND.
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£ 04t 1
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g SBNATHRE
S -osf 1
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Grain size (mm) S, S

K-64 FRKIAE, 50D, WbV OSRE S
i ()=350m)
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K-65 =7 Y v IR O W #E O Z{k (=290m,
L, I T7H I AOTEICHE YT % H oW
I, HEIE, a7 %0 7RI E O &
RT)

Elevation (D.L.m)
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11 12 1 Month

B-66 =7 ¥ T IARRALE & AR E DL

()=290m)
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~ 02
E
- -04f
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o
S -06[ NARY: 3
Q= S5BNSITHRE
-081
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0.1 02 0304 0608 10 12 14 16 18 20
Grain size (mm) S, So

E-67 FIRIEE, 5DV IHRE, WOV EOSRE Y
i (y=290m)

5. MBICHEITIEENEDOEH R

51 BEOT—4%

VelgR D (2000) 1%, 1999 4 8 HIZ, FEEHED B IKIRIR
oM, B-68 IR T(1)~G)D 5 MEERT, TnE
ORI EOARZE 3m, Tm, 20m (WF 3L h T.PAE) Hi&
WZBWTardr 7L ERIL TS, RO X
HFIRENTWDN, EES T a7 2%+ 5 EKEI,
ZEAEDRITH BN, &AL AITH/NEEE
BUENELND. I OIFEE, KIENELS RBI1TE
270, 2, BRIBAEEZZTEXKIETH D(3)°@)
OaTFEELL hBBERARHDH. ] LikXTW\5H. HORS
AT B RER B Y, KR 20m ML O, £ TR
THERL SUD A, KR Tm, 3m HS D = 720X, HEbE»
HERTVD.

E-69 1%, EiES DOFERD 5 5, HORS (2T W IER D 7K
2R 3m 6 KO Tm HLR O R IR OERE AR 2 HER L TR
L.

RIS AT ORD O SR ZE, KT 3m MUK, 7m 1S
LY, 02mm L FCHIAW. LavL, 3m #ASTik, HBE
725 0.8m X 0 EWEPH T, KR Tm HS TiE, I E 0.5m
~0.7m & 12m X VEWEHT, W (Paekifki,
0.6mm~1.8mm) O JENTFET 5. e 2332 L 72 HORS
FHE DK 3m MR ORI, B-67 |25 L7y
WO b7 Z7HEROEEOShE S E R<PITEY, 2o
HAE NI 7R TH-T2EEZDLND.

h=3m h=7m h=20m

— O
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() . Skt
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Co [ aw
L ﬁ RN
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@M

HORS

@

L L2

B-68 FEARBBHOMAAS (P, 2000



0.0

. 05 8
E
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2 1.0 8
O
[a]

15 8

{E#%5(2000)
20 | | | |
01 02 0406 1 2 4

Grain size (mm)

Folk a7 O Yk o 45 Am (EEED, 2000 O(2)
HUSOKZE 3m B L OV Tm #8 2 Y5k L THRR)

X-69

0.0 T
~ 05 ]
E
s L i
2 10T (2)-20m
a
-15F (1)-20m
_20 1 1
012 0.15 0.18 0.2

Grain size (mm)

B-70 #uk= T o RO (ERRD, 2000 O
(1), QHADKE 20m DT —H ZHiKk L THER)

B-70 1%, HORS (I IFR(1) & (2) DK 20m D Hi s
DR R DERE A TR L OR L., BEEEIZITW
HROOT—21%, WBER»SHES Im £T 0.18mm &
T, FOTORAE, 0.15mm THINL 2o TWnd.
BQOT —H 1%, WS Sem OALE TR 0.17mm TK
&, FRLV B EE, TEES 0.15mm 2> TnD.

A5 (2011) 1%, 2009 4 12 A2 5 2010 42 BT
7T, HORS EL DA T, REWORHEELZIToTWD.
A8 5%, R ORI O EE TN, TR
725 TV AFPAIZI, B H 2 Wi, BERTFELTEY,
RBIZ T2 > TV HHPAICHERE A T D &, 2D XS el
MRS E 2 DI A, WIS, BARNE LD &I ANE
EZE T 2EmMR S B 2lz) LR Tn 5.

5.2 2010 FDREHER
£, WEER O E O EE OREE R T 5.

-4 -

| 7'(5' 8m !

0.1

1 1
2000 4000 6000 8000 10000 12000

Longshore distance x (m)

I I
-4000 -2000 O

ITHRES & OYR A EE O H ki 28 O 1 7= 07 a1 43 AR
(2010 4£ 12 A £R-H)

X-71

IKiFE(m)

Offshore distance y (m

e T L L S )
-400 -200 T 200 400 600 800 1000

Longshore distance x (m)
HORS

#HF >

H-72 MhE a7V TR E

(21X, 2010 4 11 A HI&H)

-71 %, WIS 1km FRECRRE L 72K Eo,
KB Sm, 8m HLEOHIKIEEDIFIF M A%, ITHRIC
B DRIRDOGAE EBITRL TV,

ITRICEB T 2B ORERE, HhEFAICKESELLT
WA, JKIE Sm HUE OO R ILRIERIE, x=-1000m HhS
ZRREINETENC—EET 0.16mm TH 5. KIE Sm H5 6
FERIZ, WYUK, R —4#KT 0.15mm TH 5.
JKZE 8m Hu g DS DRI, KIE Sm Hig IS~ L/ &
{TpoTW5b. ZhiE, b7 7HEEClICL > Thx B
DT O R THISDEPIE ETRRE LS, WIEIXR D
rHEEZOLND.

5.3 EEOMNEHEE

WEJFH Tkm BROFHETIE, A% 5 (2011) Ak~
TWAHIMAIZBIT DM OFEEZHRT D Z L 1E, H
Krpdrolm. 2T, B-72 IC@HITRT 9 HiSIZBWT
a7 TR LT x=0m IR (BSR4 )
1%, FHAHETH Y, x=-200m HIFRO C HisIE, EH



WML, FRUSAOHSITIZIEEETH .

B-72 HIC B N TR TTERPR L, AR 1 R A
EIToTCWAHMTH D, T2 T, IRENEHANICH D,
C HiS R L O M Ol ORFELLE RN D.

B-73 1%, 1982 FE 5 2013 EF TOHO C HLSIB IO #E
MOHEEE OB ERLTWA. ok, K2, 2006
10 HOBRE IR (H5-8.93m, Ti5=11.3s), 2008 4F 4 H
DAREIE (Hy5=7.27Tm, Tis=11.4s), 2009 42 A OIEEE

(Hy/5=6.66m, Ti5=11.6s), 2009 £ 10 H OHME 20 5

(H,/5=6.66m, T1/;=10.8s) BIEERFR L OV 7 4 o 7 LR EL
RE 2 RO LT,

T2 & % I E TOIRWEFE T, 2006 45 10 A 0 R
WIIRIC &> TREMNAE U WIS, 2012). LrL, CHl
A, THUS ORI ST, 1982 4505 2008 4F 7 A £ T/h &
REEBIH D LOOEMN b LY RidZe <, 2006 4F 10
ADORFERROEEHIEE AL EEBL L TR,

B-74 1%, 2006 £ 10 A oD L5 5 IR 8 i % O TR &
WL AR E A AR LTS, P ARICRER TR
Uiz, ik, =25, N—DEaORENDKEL RoTH
21E53, 2006 4 10 H F THARE OENIT L A EE) o
TR T A BEEE y=400m~700m (2006 4F 7 H o i =-
4m~-6.5m) OHFEE TERENELTND. £LT, y=
700m £V b O THENAET TV D, DFE D, 2006
10 A ORFHRIC L > TRESNHEHOMDOIZE A
CiE, y=700m XV HLIACEITN - EEZ SRS, CHl
T HS & B HEREIRNICH Y, FFIC C S OHERIES
Ipo T3,

—7%, B-73 128\ T, C S oMiEEix, 2009 42 A
DEKEBBEZERAE SN 2m KT Lizoiext L, THAD
HAREIE, 0.5m FRIR T L7zic ¢ &0,

B-75 1%, 2009 4F 2 H ORKUE @I FHE ORE R &I

T
E y ]
k S5
= A\
< 7 Oct. 2006
®8 8 Apr. 2008 7
[
Y | 0—© x=—200 m CHi ™ |
857 6 o xom " IS 2 Feb 2000
o b 26 Oct. 20091 | \ N
- L
g5 | | | 37&*“ 25Jul. 2010— 5
83 8 89 92 95 98 1 4 7 10 13

LR AE N E TR LTS, C HSEET x=-300~-
100m, y=500~920m OFIFA THRRKOERNLEL, Tk
T AHEZET) CTHRENPELC WD, CHiE O
TR L, C HUEAHEIC T 7B SN EEZ D
N5, ZOWRDHEIE, BEHPOAH LT, B
HRAITCRT L 5 RERIE DU ~M2 D, R
M @k ~oBoBERbsTmbolEZLND.
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C HR OHIZZEEAS 2009 4F 2 A ORI, &R S
23 2m LAERZE U 2006 48 10 A OISO 2200 iE, 2006
410 H 0 FLF P IR HRIG 0O SE2 KL 23 8 DRI L D
HE Im mro =3 (B, 2012) NFRANEEZ GRS,

B-76 1%, 2009 42 H LR, HUE&2 0.5m KN L7z 1
HUSD 37 OHYSRIFR, 55 WA TIREL, RV EE DENE
PDAAAE R LTWA, fukifiY, EmMAETE 04m LY
BBV CHIZNS (0.13mm) = OFFHD 55 W43 4R
HnRIZIE 12 THY, RbWEX 1L 2o TWNWAH I En
O, W= THDEZ NN BES0.1m D 0.4m O
MO IRIEIE, 0.6~09mm & KE L, 550 RE
25 1.6 FREETIROWVE G SRE AR R E V.

®-77 1%, &S (2000) OF—% D56, 1 HIAIZET
WAV R EEZONDHHRQ)DOKE Tm HIROT—X

GREL) IC-73 \OR L= ilgm o2 b2 2B L ¢, 1#
BT —X ( ) A7y FLbDTHD.
HH O YR EORENFIZE L TEY, TS0 =

THG I LS £ THRERHRTOIUE, S 1.2m £V
LRV ORME, KRN KEN-T2EBZ26ND.
72k, D (2000) OEZRARITAMEIC, THAD
T—HIZHARKEL o TS, ZHUE, ME OIS
MERIZ—F L T W, HES (2000) 1%, L

0.0 T
£ 02t 1
<
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3 04

-0.6[ b
08 . 0m . y=194m ASBVA TR
0.1 0.2 04 06 100608101214161820
Grain size (mm) S, S

®-76 HHURIEE, 5D WVOTHRER, RO WEOERE AR
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ook |EES20007m
~ 04
£
~ -06
<
| -0.8
[
240 1 #15 , 2010
-1.2
14 ,
0.1 0.2 04 06 1 2

Grain size  (mm)

X-77 EELOT—X L 1 HET —F DLk
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—H— @ﬂ?tﬁﬁ/\%ﬁ@u*””%ﬁ)ﬂ LTCWb7zh, 4E
R L7252 Wi 3EEIs e, RO HTRE RSN K &
{Teolz (BlxIF, .%JJII%, 2008) 7= EEZLND.

B-78 1%, 2009 4F 2 A LAR%, Mz 28 2m KT L7z C H
BDaT ORPRIEE, 5D WITHREL, WbV EOSRE Y
fizRmLTWAD. ZOHEORRIT, MEERE)S 0.45m
DOWEET, 0.7~12mm THL 2> TW5. ZO Tl
10cm OFE AL, Fin< (0.14mm), ¥—THV, T HED
TRBLFA—RWOBEEZLND.

a7 OFITHWPOERE LN DO, 1, C HuRISh
Z, B, GHATHHERINT.

B-79 1%, BB OIERM LT, KHTEV (-19m) H
RToH5 D H#Hiioa 7 ORIRE, 5500 TR R”
DVWEOSRESAEZRLTND.

EE 0.2m XY LRV O YuRkiRIE, 0.13mm T,
SDWFITRE 1.2 T, ROWVEE, 1.0 THY, FHE
W) — R BRER SN TS, ZO LD, EE 0.1m~
0.15m O ORIEIL, 0.18mm &RLKEL 2D, 5D
IHREL, RV LB REREICRSTWA. £LT,
FIZEO B ORI, MEmICELS 2512 EFOV/AS
720 5DV RENT, 12 1I3E3%, MbWEDL 1.0
IZIESNW TN 5,

X-80 (X, K

12 200m BEN7Z RO T, KB B
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=-200m =794 Fauaian
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X-78 FIKIER, 5DWITERER, RV EOERE DA
(C Hu5)
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© -4} T 1
x=-200m , y=1,580m BN IHRE
_ ! )/ N 1 1 1 1
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Grain size (mm) S, S

B-80 HULRIFE, 52D WTREL, W OB

(A H#155)

B A HLE ((14m) DO 3T ORI, 5505
B, WOWVEDOHESMEZRLTWND

ZOHE DB IKIEE, 55 WAITHREL, RV E O E
DI DA E B TWD. 72721, X 0.05m~0.1m
OO PRI, 50037, HHOWEE S D His
WD UNEL e T0D. D, AMIS LRI 2T O
NEREEIY, E, F, HHLATHLHER SR,

D, A HE D a7 FERORAEMA < B — 728005 1%,
BHNTRICE > TEX Lo, RFEEFICHEET
BELHEB LD EEZOND. —J, ZL Y BRERN
RRKENERIE, —FE A Ry Mk o THERE L 72
MEEZOLND. FEAE, T.28OEBLETRARS.

5.4 tBIFET—4 L ORI

A5 (2011) 1, HERELEROMNT & OHEN 5
B L EERR L 0BRSS, JEERZES ImmE Y b
REL 2D L ZTOMBOIRKIFENKE 720, FEH

IRRLERIC & » TR O A2 HEER RS Fa RniZ L

BEARMNZIE, Mo bd T b 7 R o SORHE B 1A
MTRENDD, KENmmZ 2 5B OBEOKE
SR AR R E R D,

T, WEOaTH I NT—F L F R
DOXRHEZERFT 5.

E-81_ B i, BUAEAE > S FE B A2 200mBfE L 72 KR O,

TEITEEABIEER EOFHEREMFEZ2 R L TN 5.
Bz, a7 o I ABRIRIE 2 R REITCR L.
BURIEEAE 2> © B2 BRI ~200m B 7= AR O B m 2R 1,
CHUSFHET b7 7%, BHUSMETAR—%2FT 5,
B IR —1 R E R LT D, — 7, BHEEITEER Lo
Wi DAL, —RRAELT, N— - N T ZIIFAE LRV,
a7 T —FORENLHEE045mE T, R ImmDOI T
W STV CHLS A2 E g ((7) TRT) D1k
FHE, WRIEWERICZR > TV, () TR AKELImAHED
VR HRoRME A > TWA Z D, Z OHPHDORIE

_27 -

HEEEARE S (BB x=—200mHI#E, TFEZ:x=0m
HH) & a7 v 7R E

X-81

bW EHER IS, — 07, (7)) LA ORPAD 1K IX
B, MIVERIC RS> TN D Z e D, Z OfRB O ORI
ITHEDN D BTSN D. 2D i, A, BHLEOaTE
[ DORS ORIEEHY0.14mm, 0.16mm T - 720 5 HEA T 5
ns.

& AT, IR DR HE TR S 2 HiPH OV i O
TNCHEWER (RFICEERE TrRT) Rl o TnD.

BHLE D a7 Y7o BfF (0.3m) ORIFRIE, 0.16mm
THoH, FBICITRER0.mmOWE N FAE LT, D
£, BEmO MM H 5 HEOERIT, ek bpRm &
WROBRBRDEOFIEETRLTVWDHEBZLND.

WIEE D OE B E TORELL, FIHH I —# T
72, (7)) THRTHPAOHEM TROIEL, &I 95
WCEMNIIEEHEL o TS, (T) TR &PHOEFER T
JEL oo TWA DX, mifi T Lz B Cliz &t
(7)) OFEPHNMEE II, FOWBHRNCHERE L2720 &
Ezohb.

TEAR T BB RS EOJIBR (=0m) @ RS
13, 1ZEAERHIVIRIZIR > TWD Z & D, FiEiTH»
W TEDLITWS LHlTEns. N TE 2, RIFIC
(7) CTRTHIPH ORI, MRS 5. Z ORIFRIC
BOWTHBERO FANCERENRR N Z &b, T
TN O JBBTFET B et H 5.



6. MIICKDIEEBMEOEEFFIE

5 ¥ E TIE, WIC & 2B RO ZE BRI VTR
Lz, RETIE, BUT L 2 IEERFEDZEIZ DN TR D,
F9, 1998 4E)> 5 1999 4E I F i L 7- 378 /K e HILR 4 19 )
A ORHED HZIEOR COPFERE L L, WKIZ 2006 4FFE T
DRI BRERE, HefklZ 2007 4L DRI 5 )
% OfE R HOWTHAT 5.

6.1 1998~1999 EDFES K UHKET—4

T — X ORHTICIE, RERAEA BEeEZ AV, #HBk &
DEERIE DI HOWT, FHREIEH L.

W7 — 1%, 199841 A 16 H2 5 1999 4E3 A 12 H
ETO 19 [Eon%E, ERERAT —XI%, 199841 H 19 A
N5 199943 A 12 BETO 33 mISEHA V.

A G IE, B-5 1R Lz B0 FEHMNRRR-
HEREIZ X D HUB R iZ 72 <, S0 MRS & 5
R THo7.

B-82 i, FRAS I o> W5 A i D ZE R 3 A % o L C
WA, arZ—olxE AN, WEREIRIEFATICRS T
WA, +1.8m, +2m D= F—iE, KPICHBRRR TR
/KRR R TSR Y I LT DL Zhui, HERGE
ISR 5, BRI L DR ORI (BE 5 2007)
DI=OTHD.

X-83 1%, E— N1 (F53:69%) OEFBEDZEH Sy
fizamL, B-84 1%, FEEfRES JOVH =L F—7
T 7 ADREEEZRLTNS., TRLEX—T T v
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B-82 ~FyHie (OFNIMIR, HRGHITE K E 8
B iliikoesnen)

ADESTIE, N—LARHERTT D (), RET D

GRea), 2LV (Hf) 123 TRLTHD.

[ BE%E, 757K 8 PR i PR o Yl C A o Fe KB %
B ERANC 2y THD L y=-60m £ CIEDE & 725,
TR OS2 R LT A, IRREE, K& xor
X =TT v 7 A () OBk LRI IEOME AR E
<RV, INSRZINF—T T v 7 A (Fkta) HEfk L=
BRZADHENRREL o T 5.

B GBI L ORERIREOZ L HE— R 11
WAZ L 2@ OB ELERL, HOKE
REHZHHANRAHE MR R S (B3 28), Bonicid
ER—ABEBRLOOHMT A EERL TNELEEZD
na. 728, EAEBEKD y=-60m fFIF TIEDHE & 72> TV
DEFE, REEEO EROBEEDSZ T H~9 AL, W
JBOBEDZN 1 A~3 AICADEIZR>TNDZ Eh
HRERUC L D HIEZ L (RE) 2R L TV D ATREMN H 5.

K-85 1%, E— N2 (F5%:17%) OEF LDy
fizarm LT 5. BEARBEIE, y=0m &9 H¥EHl & y=-50m
LV bEATanfEL 2y, MHEOMIL, EOEIZ/5E
MR 2R, K-84 18 L7-FRRIGRE0E, 1998 4F 9 H
FHRETRADETH Y, TNLEIL, EOMHEIZE D> T
5.

E— F21%, y=0m~-50m O (N—21) T, HEL)
RWOHRPEIT L TWEZ L ERTHOLEEZLND.

JEIZBWT, AT —V 1 ORERSAIL, Rl T/
2, FHIRR TR CHRRRICR D Z L &R LTz,

Offshore distance y (m)

T T
-60 -50

Longshore distance x (m)

K-83 [EHAREEOFEZ MM (F— K 1, F55F=69%,
OHNZMI A, HHRR X5 K g R 4 R~ 9)



Energy flux (kw/m/s)
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