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SUMMARY

This report describes the causes of local erosion and accretion
as well as seasonal changes of Manlipo beach and thereby includes
some possible remedial measures. In this preliminary study
attention is directed towards the qualitative understanding of
sediment transport pattern through the comprehensive analysis

of all available environmental factors such as tides, currents,
winds and waves as well as sedimentological factors such as
bathymetry and bottom and suspended sediments. Contribution

of some physical factors to the beach process is approximately

quantified.
The main findings of this study are summarized .3 follow.:

1. Significant changes in beach level are taken place by the
summer and winter variations in wind and wave climates;

In winter the steep waves of large amplitudes associated
with the prevailing NW winds erode considerable amounts of
the sediments in the offshore and transport them to the
foreshore while in summer the long waves of small amplitudes
associated with the prevailing SW-W winds shift the position

of erosion further onshore.

2. Tidal currents are predominantly ebb-dominant. The ebb
currents persist about 9 hours, but flood currents only 3 hours.
Due to the rapid change of shoreline and the effective role of
the Manlipo region as a boundary layer to the main channel flow
about 4 km off the beach topographically induced residual
currents, rotating clockwise, are considerably pronounced

just outside the line joining Dakseom and the existing wave

breaker.



3. The mean water level in summer may be about 30-40 cm higher
than that in winter and the extremes of positive surge compara-
tively larger during summer than during winter. The combined
effect of the mean water level rise and positive surge therefore
gives rise to the further shifting of the position of wave

breaking and erosion towards the beach.

4., The accumulation of sediments in the back of the breakwater
is primarily associated with the apparent decrease in wave energy
caused by the obstacle. The small-scale eddies may also contri-
bute to the accumulation by effectively trapping the sediment
transported by longshore currents. The closure of the narrow
channel which previously existed at the southern end of the

beach has aided the increase of the rate of development of the

eddies and afterwards has accelerated the rate of accumulation.

5. The annual beach loss caused by the prevailing NW winds in
winter reaches approximately a total amount of 5,000 m3, cen-

tered at the northern part of the beach.

6. The feature of bottom sediment distribution is generally
tantamount to the circulation of tidal currents showing the
apparent long-term direction of sediment transport from the
frontage of Dakseom in the northern part to the southern part
of the beach. During the survey period the sediments eroded
from offshore and transported to foreshore and backshore reach
an amount of about 250,000 m3. It is regarded that with the
seasonal variation in wave climate and water levels the once
accumulated sediments may be partly transported by longshore
currents to both the northern and southern part of the beach
and the most remainder of the sediments return to the offshore

regions.



7. To avoid deleterious effects on the function as a bathing
resort beach nourishment appears to be the most desirable
remedial means. However the schedules of sand supply (total
amount and intervals, etc) for the nourishment and its economic
feasibility can be determined only after the additional collec-
tion of the field data in summer and the due examination of them.
Although the detached breakwater or groyne may take good effect to
the achievement of beach stabilization, these inevitably spoil
the view and the function as a bathing resort of the beach.

The groynes can be constructed cheaply relative to the break-
waters, but its remedial processes will be relatively slow.

It should be still kept in mind that further works are necessary

to determine the optimum layout and the siting of them.

At present there are great difficulties in identifying correctly
whether the beach is currently in its equilibrium only with the
short-term data covering the half cycle of seasonal variation.
The fact that no relevant previous data is available is a
critical impediment to the understanding of beach process in for-
thcoming years. Despite this it is presumed that no significant
changes will occur and the situation is near the new equilibrium
of the beach. However, we strongly recommend that further
long-term studies be necessary to determine the reliable remedial
measures and the details of their optimum layout, which require

ultimately the ascertainment of the situation.
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Fig. 2.1.1.

Map showing the locations of field measurements stations.




Table 2.1.1. Details of stations and periods of measurements.

Station Latitude Longi tude T.M. Coordinate Dﬁg?h* Measurement Periods
X Y From To

Curvent

Cl 36947'16" 126908'10" 365830 122590 11.5 Oct 21, 81 Nov 5, 81

c? 36 47 23 126 08 18 366035 122820 13.0 Oct 21, 81 Nov 5, 81

C3 36 47 32 126 08 26 366310 123035 15.0 Oct 21, 81 Nov 5, 81

C4 36 47 20 126 07 46 365950 122020 23.0 Nov , 81 Dec 3, 81

C5 36 47 31 126 07 56 366275 122280 21.0 Nov , 81 Dec 3, 81

Cé 36 47 44 126 08 06 366680 122540 18.0 Nov 6, 81 Dec 3, 81
Wave

W 36 47 51 126 07 23 366900 121590 28.0 Oct 21, 81 Feb 10, 82
Wind

* %

M 36 46 53 126 08 02 365120 122430 36.0 Oct 25, 81 Feb 9, 82
Suspended Sediment

S1 36 47 28 126 08 35 366230 123240 .0 Dec 11, 81

S2 36 47 06 126 08 06 365540 122730 .0 Dec 12, 81

S3 36 47 25 126 08 12 366130 122930 11.0 Feb 10, 82 Feb 11, 82
Tide

T 36 46 24 126 07 52 364230 122150 8.0 Oct 26, 81 Dec 2, 81

Nov 14, 81 Nov 19, 81
TS1 36 46 58 126 08 37 365250 123300 - Feb 11. 87 Foh 13, 09
Nov 14, 81 Nov 19, &
152 36 47 02 126 08 34 365410 123240 - Feb 11. 82

Feb 13, 82

*  Water depth; below Mean Sea Level.
**  Height; above Mean Sea Level.
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Triangulation scheme.




Table 2.1.2.

Results from the triangular survey.

T.M. Coordinate

Station Latitude Longitude
X Y

Makdong 364610.974 122964 .616 36°46'36.670" 126°08'23.425"
Manlipo 366353.258 123439.988 36 47 33.328 126 08 42.032
Mancheonbong 366225.883 124843 .574 36 47 29.602 126 09 38.692
Mohang A 365263.872 122393.672 36 46 57.683 126 08 00.229
Lighthouse 365349.229 122624 .527 36 47 00.520 126 08 09.508
1 363912.201 121856.397 36 46 13.676 126 07 39.059
2 364134.688 122430.073 36 46 21.063 126 08 02.110
3 364725.620 122399.196 36 46 40.224 126 08 00.649
4 365129.684 122407.071 36 46 53.333 126 08 00.818
5 364942.021 122695.476 36 46 47.331 126 08 12.518
6 365018.391 123008.495 36 46 49.900 126 08 25.114
7 365162.355 123299.774 36 46 54.655 126 08 36.808
8 365283.452 123408.559 36 46 58.615 126 08 41.152
9 365368.054 123480.878 36 47 01.381 126 08 44.038
10 365524.644 123589.811 36 47 06.492 126 08 48.375
11 365684.091 123673.703 36 47 11.689 126 08 51.701
12 365863.236 123758.217 36 47 17.525 126 08 55.044
13 366300.684 123788.488 36 47 31.725 126 08 56.108
14 366638.862 123926.809 36 47 42.735 126 09 01.566
15 367011.222 123616.633 36 47 54.724 126 08 48.920
16 367207.658 123132.351 36 48 00.956 126 08 29.313

17 367845.184 123581 .410 36 48 21.768 126 08 47

.198
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Table 2.2.1.

POSITION MANLIPO (INCHEON REFERENCE, INCHEON MSL 5.0)

Harmonic constants of tide.

38 DAYS LOCAL TIME(-9 H GMT)

INITIAL OBS 19.0 299 1981
0BS M =4.947 SD = 1.473 RES M =

RELATED CONSTITUENTS

UNITS METER
FINAL 0BS 10.0 337 1981
0.1539D-06 SD = 0.1407

REL

REF

NO  CoNST  consT SPEED H (m) G ()
1 P1 K1 14.9589314  0.0905 286.498
2 PI1 K1 14.9178647 0.0056 20.857
3 PSI1 K1 15.0821353  0.0059 121.080
4 PHIL K1 15.1232059  0.0083  281.430
5 T2 52 29.9589333  0.0406 154. 200
6 K2 52 30.0821373  0.1907 157.889
7 NU2 N2 28.5125831 0.0724 78.892
8 2N2 N2 27.8953548  0.0310 62.238

MAJOR CONSTITUENTS  NSIG = 27

NO  NAME SPEED H (m) G (0)

1 20 0.0000000 4.9516 0.000
2 MM 0.5443747 0.0563 79.481
3 MSF 1.0158958 0.0326 59.107
4 Q1 13.3986609 0.0622 226.967
5 01 13.9430356 0.2348 255.135
6 M1 14.4920521 0.0147 262.408
7 K1 15.0410686 0.3147 294.386
8 J1 15.5854433 0.0253 329.936
9 001 16.1391017 0.0108 54.789

10 MU2 27.9682084 0.0247 133.679

11 N2 28.4397295 0.3224 90.484

12 M2 28.9841042 1.8025 111.118

13 L2 29.5284789 0.0947 114.839

14 52 30.0000000 0.7044 161.857

15  25M2 31.0158958 0.0311 1.527

16 MO3 42.9271398 0.0195 179.470

17 M3 43.4761563 0.0050 300.169

18 MK3 44.0251729 0.0170 202.806

19 MN4 57.4238337 0.0106 45.236

20 M4 57.9682084 0.0258 69.775

21 SN4 58.4397295 0.0013 132.203

22 MS4 58.9841042 0.0215 105.105

23 2MN6 86.4079380 0.0064 119.006

24 M6 86.9523127 0.0090 140.793

25 MSN6 87.4238337 0.0021 118.925

26 2MS6 87.9682084 0.0096 172.307

27 25M6 88.9841042 0.0021 231.134
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Fig. 2.2.1. Frequency distribution of non-tidal residuals.
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Fig. 2.3.1. Frequency distribution of directional wind speeds.
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Fig. 2.3.5. Scatter diagram of Hg vs. Tz at ManTipo.
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Fig. 2.3.8. Percentage of occurrence of spectral band-
width parameters at Manlipo in winter 1981.
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Fig. 2.3.9. Significant wave height vs. contemporary wind speed.
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Fig. 2.4.1. Index map of vertical or parallel profiles to shoreline.
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kil = el AF Som/sec vvke® Yl FEAFHA ko)
dubdo R RielA el WES SHESHE chEd e How A & -

U 1 z
U*—T lﬂ k;+BS (2'6'1)

A4 Ux BEROZYH zubd wdojal AHelAel fmels, U, , ks, « &= 27
WEE A2 WEE, BeAdgEe] ¥ Von Karmin #®(Aubdoz .35~
0.4)°lch B.t 359 ool wel delxi o4 kEmoz B 53

(Uy Ko/ v <5 )oll 4=

B,= 2.5 nYUzKe | 5 5 (2.6.2)

v

olo], sbdsl ekl @ik (Usks/v 270 )ollA:

jos

. = 8.5 (2.6.3)
= AR ¥ Zerh =042 JHHE (2.6.1), (2.6.3) 43 Fig.2.6.
(a) =248 HEEES vt A-SEol7l A 4b=gieh ( Table 2.6.1 #x). W3 6
FH 10 7= w35 Mol  Som/sec vlmbelm, 5 AE o] w g &
gelat SBESME 1+EMM' ol Ae=glel, Fig.2.6.3 (a) 2t Table 2.6.1

oAldet zbol el Frhl wlel WEREI eGSRl HAE  gF4sbe)

o= Wl & o A BiEo]l HaEel Ul wel Az el sl
WERS B4 42 Aow F2sch  Yalin (19770] odobw pgge] ZA
she A% wbeAASEolE dl Y EelmE 1,000 2 EAE 3 R o)} o
o ABAHBAN ALY FHRE 0.23mo} vws] B o wdALSEe|s ke 2

e walel ol obub olhel & Mol Asld g4u WES gy ez 4
Fd o},
EHSHel A BED BEY RESME chew e Yoz mAR =

C/C.=exp (—Wr (z—a)/Es) (2.6.4)
4714 Ce C,+ 24 HBEROZYH z,antd wdolxa HollA o] AW BRE,



Table 2.6.1. Various terms calculated from vertical distributions of
velocity and concentration.

Profile h ks Umax (Em (Ez)c T c(x10%) qgs(x10°)
1 9.4 0.018 0.491 0.28 0.002 0.011 0.24 0.86 1.94
2 10.8 0.017 0.434 0.28 0.004 0.012 0.24 0.65 1.68
3 12.0 0.017 0.241 0.31 0.007 0.014 0.27 1.75 5.67
4 12.7 0.010 0.001 0.32 0.006 0.008 90.30 1.02 3.89
5 13.2 0.005 3.47

W= gl WRHEEClY, & v AEFE BEBMERERZY Judow

gD (ps/p — 1
Wf: 18” ) 4 (2-6-5)

g, = %"U*h (2.6.6)

B EA" G B A A gERY FHNES 94smeAd EERE 17 ol
Ae FAldl =B W3l 34 ¢k Fig.2.6.3 (b) 9k (2.6.4),(2.6.5) 4] o ny
B A4 RBHERE, (Edm b (2.6.6) 402V Jgdon A I (E,).
7t Table 2.6.10] #AA=lo] on] FEm BE SBEHMAZELY A SO
(2.6.6) 4l o3 A" gERC o4& 2o

(2.6.D 43 (2.6.0)422e] KRTHHE ¥ ARTOBRE, BEES] Hp

B S ched el EAdv)

— Us h

U= - (n = —1)+8.5 Us , (2.6.7)
_ -E. ‘

C~ w C. Cexp (%”;a)~ exp {-XVT’-(a—h)}], (2.6.8)
Se =" U@C@dz=TCTh (2.6.9)

ko w  BfIRFRIE BMEEY KRB =Ed AL KETFHEmE nFel

el (2.6.9) 4% o3k el ARFHMEHU Now EAF + )
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Se= KU (T~ Uprit (2.6.10)
A7 A Ugpip & 2AZE Aol Addhe BRE#ES K& zaie Hfgel =2t
gebx = HEeld ARRAAE Are EIEoE ol Hsh A2 AT o
o124 glgloed EHEWS A% WE U BEp BES BRESAE JdEh e
(2.6.D43 (2.6.0)4% BWRel =& Aol B &L T dlew
2}l shgl vk,

B8 HEH EBE

AZolA HFEE HBRER HHote ozl HBW EEY T3 KEY
BEM S oal o] gofHltf

1. B¥HEe HEAZ] A3 SHAERc2Y FHA@ES 501m, FH@E
361om, 233 FE/IEEE  220omolcl, WA Akl AH Jehde BE

fr

EHBS(HWN  FEEEMC] & 9B, WK FERSE % 3.5 BREDL sEEE
FA5E EEsl 24 mEdRe] EEYl o8 A3 wWekE wbps] = fd
Aow EEsEs olmqlal SSW ko gel ¢ A3 Bt AL

2. 2477 Bakel #ER e dH4E FFI(storm wave )24 2HE
Zol gor b BAKEs T EAS NWHch HESE EE 2 B B
Mol whel wabxial o F-Ee HRS FHEAT KE 4m LRd4A mEdE B
ERRENYE ¢+ dde

3. BEMEELE F2 REA o3 Ao+ HE % SEA 2fh EmE L
Wyt Aol #E" Aoz Jehd ool BRAKR#E ¥ RAMES 1.5m A
A EHddos & LB 9 30 Bntdl o2k oldl =l o Fa ¥l (summer

beach or swell beach)s A-g#ul(winter beach or storm beach)®] =3 =ql

wWEHEAE] FRel Jelykeh



4, BER HEdls LEY 87 EREIES B F ddeh ol
WEo2Ye JdEow @R Y Z2E WK BEES wHud 2= B
Sk (circular current o] 7|Qld= Aow WigRd ALl WY B Y B¥
el EEEhRA o UAsE= BB RBHFRSK, Bk 3 ERKS @i ®
ERR %oz Jehde #RZ BHRs

5. REXEY HfFic #H4 o2¥e BRI ZX7AA EEE HEozd 7
A ERBBHEHES dAFed olve FE BB AR @R etk =E A
2 EHAC BRE 7l RBEAAE RGN g Wk g gy
ool FRF S HobE + gludl ol HRY ## Y BEE Fd K
Rez £ + ok BHRY ##H ¥ BES FH +Hu wE BELE sixz=
olo] =z} HEH HMAE FEM BMELE ZA H Aolch

6. Bl BES el Azl wleste @It FRe] A A el
Yol =gl  BMLigS Moo R BFERES ¥Rl FAA 4E  Alde
=A% 4 ge AEE e ok} HiRe|l ETAMEY ddle dAF F45L v B
Rol FAx & = Al il weld Ree] BEDBHE F ER
ol EAE & Jehde FERAl 2dtd Béh Bl ER/F @R 2 WREC o
3t FEE Aoldh
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dEge FEHE nAdgcl ol 24 HEM WE MY BE EpBBHHEME
g AdE F oy AFF 8o EMAIwoE KK KEHEBM
HR7l Mam FEpBBd vix= BEES Wy $5sh o=l # Bk
HFREES T3 HAMA= BEEBLA AT o8 AHA -o]EHd AFHAE E
W2 F FELRe] Hadhd oo oz} AAI RWEREHK] HrI T ok
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KEol| A 94 ERpBBHEMS 203t FERA ddtd I T R 2 M
fieoll  olqF s okilell A3 wIFozel FPBBIBI Witd 93 sqtded]
ko

6\_ HOL EO

2o ERBBHES AT 14709 Add RBES AdSdch o4
o AAATAZYH ALH EREBEES AF F AT dde o2 AIAw
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dagt zAeE AFee

g FE Epmme REH EBME

mMpBEHd A9dos e vAlL EEE @, B, 2 Soloh o5 b
BES WmBol ook 4ol FUohe REE GE(%Ee HEdel- ol
stel fudM ( swash zone ) o S4RWARel AHY) sl mmel mmud  wa
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1, BE®e RSN ER(L

Bze K510 Hedl o3t EEH  #b (alel® AL ok 1247 30
) Bek ohdel wiokel @EstEel oY SERES HIel =l ARdel  wHe
dehiAl "ok Al AL @izl ARAQ wstE aiFsiolel A 94 mEmm
W MBol <HE ke M@ Mol oiste] Esmyo

BWES ol ol Wm Hedel w=EE HE: 2 st il i W
oAl 2o ol THEITHo Y XAl =l webAltl, Zdo| Exigs
2 sgskR 7 H3s THel v BEMESALE chodl o] Folxly

( Heathershaw et al., 1981 &%).
1
f(x): _— fOl" — X0 < X < Xo (311)
n xoz — x?

L

og714 xE= FEHETH o 2 e 9] Az, xo = A¢/sin m ( mL BEERA, A=
By AE)oloh  ExAllA 3 WEAK  1/500] sty FolAE= k@, o+
@, NE5 2 $1xe \EH BHES Fig.3.1.10 AAHgc} mEmEsm)
ozw o UH Tl I MRS o} How FAHc

P.(a<x<b) = I;’ f(x) dx - (3.1.2)

(3.1.1 )42 (3.1.2 )40l wddle] = EstH BwEHE THES d& c-&
A8 o

1, -1 x b

P.(a<x<b:xo) :7&”’1 ;— :' (3.1.3)
Wikl =& TR THRESS Sadoez dAHTH SEIES w9 (3.1.3)
Al Bzl 3AIgle] A rziEE JdAHY BHEES - Fig.3.1.23% TH
TREES 10%539S o Foixs 4 779 BRE® BHES Jepy zeow
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Aet detd FHEE 3.6moll MG WYY TREEES 180mo|nR JiENT
woezfe +90m e e BHES b Ads o] FZo] WMy R 9
oll o3 sl Mg F AoR dAbsich FiEdlAd AHE ulel el iy
MTgezye AREFc2 90m sE Hiv ¥vlE FETHEA —BEHE golv
g og sl AEI BIRe AAldel

Hfrel FEM Mbye TR OKBRY BB 93 KEEEY BB sUdsks
Aoz fJielA #EFF zsdl shd HEAHS FwEel ALHuo B 40om
ok webd & TR A5Hd ALHNG B 20m HE FHEFOLR o]y
mEkmst WeEos YT "ok il M4 F4HE REWBMLE SAHow
THE AA wWIE ud ez d4As=E gEpd vie FHH] 9 =3 7

A s AHelsh

2, Bl Foinl ArEW{E

BEH Ev HERY B odd  WREM o kB o rEsow
ARl A A3 BrsEEe] J3e A4 wod =Y Aoz AdAl Wt
WRHtEA 295
Bl Ao RERAE BEHEY ERY MR et AASe mEEsE " K
R HESS} WEIEC =el A4+ doh ERELNETEHEAC A Hu
Shore Protection Manual o] 9|3}  Begs ot #&7}(9&‘—3— ohaab o] AlAks o)

He = H,/ (3.3(Hoe/Lo) ' 9) (3.1.4)

he = Ho/ [ b6-(aH,/2gT?*)] (3.1.5)

A7A Hok #¥im, Hie WREHOl malsx 9 BmMA, Lot RENS  HE,
hy & ®¥EsE AHe A& Ty HREH ¢+ TH7H5=, agt be HBEAIR
& wedsls] % WEEA a=43.75(1-e ), b=1.56/( 1+e ') =



A4S i BEIEC Y AAR BESc FEREST oz RENES BE
dlAe EEaRdE WP #As gdel SPME Goda(1970 )9 R®RERS =
W BEARE xHsld BERE Y e EEE AAARL w2
dFol A+ SPMoll A" =x&F(Fig. 2-659% Fig.2-66, SPM )& o] 83}
HERS BEAKES Ao ddbdor sl olAde]  REKE ol MAKE
P A ole AHmEEA X" 5 ek Goda(1979) 2 aAvAge] b
HHEES BRBAME T:9 1.237F £+ THao 9 A9 w3 g2 24 9=
2(ME %3 dx) T & T odr HerR¥exr Ty & HEHHY + oy
T,7b 24 HBRES FHI gelunz do Kol Urtn AR

womel F@mmol wWskE o] e 81d 109 21d4E 82W 29
102 7<) BEH HEEAA #H32x XFEREMCT 794 649 9dFE 109 16
Ad7x K #El A #E2F EERFREMNIL ol 4Hgd F Fig.2.3.59 Fig.
2.3.1225%8 zZzt gobx dEA] ¥&Ee REEHS FIdd 2FHRREH
REFERENE A Fig.2.3.20 @R wigke] FE@bolA HHE T
= #hof o] R F#te wlwd 4lstet, 2elv 794 80 REAA®e A9
gk ez JSsHglon BABRY dExul 22 B £% REclmR ¢
BuEMo 2 &8 AL 3L dAe BRAME dse o 2 FA
A g Aoloh BERwW o3} HREH A4 A, HEHNAY]  EHEHE
0.97 AAE BEEREFHEKS TAY + AT zex sz H/'+ Ho (B
MM HHEYE )G Aon Eok HEIEES FEd =zl ofzke] Aol E dMoly
1/50 Wotole2 AR B Al 1/508 ol&3gch o4 B
o we} Al4l" W& He ), AR ( hs ), THROZYH HERAXY A @),
Btame (H/L) % & Mg #3713 F<o H4¥: (P.)el Table.3.1.14)
Al4slel oy, 9714 Hot Fig.2.3.5 4 Fig.2.3.12014 0~0.5m o9 77l =
MAaw 7t Ho 772 F23kE Fshdet  2elv RS, 20 5 71%F 0.57

o] A9 gyt WAzl QgkS @l FRoes FHIFdgormE 0 ~0.5m T



Table 3.1.1. Wave breaking condition in winter and summer.

Winter Condition Summer Condition

Ho |To Pw H/L Hb  hb db| To Pw H/L Hb hb db
m sec % m m m| sec % m m m
0.40f 5.0 20.7 0.010 0.58 0.65 32(5.66 1.0 0.008 0.62 0.69 34
0.75| 5.2 22.3 0.018 0.93 1.06 53}5.86 8.8 0.014 0.99 1.11 55,
1.25| 5.4 18.7 0.027 1.43 1.66 83[5.26 1.7 0.028 1.40 1.62 81
1.75| 5.8 10.6 0.033 1.92 2.26 113]6.15 0.4 0.030 1.96 2.27 114
2.25(6.4 3.0 0.035 2.43 2.87 144 |5.54 0.1 0.047 2.34 2.85 143
2.75{7.3 1.2 0.033 3.03 3.58 179

3.2517.9 1.2 0.033 3.52 4.15 208

3.75/8.0 0.2 0.038 4.01 4.77 239

Wit e 0.4m2 At Tov 4 Ho 7zl d@ske 3 F759
gl e s meE s FFIE AR Aoldh

Table.3.1. 19 A" 25 HRe BWAFLE AdHoz A4H3 AoEg Ho|lw
At F AgAdE BBl 17.6 %0 A &+ ud, d5FHde B 88
% Aok 97 AEHdE L WAl HBAC] A Helxd 2.5m o]t
Wipe Ad BAEHA dgtos ulfEo]l 1m oldlelr EEAEE HAHoR ¥
G7b g o zepAle]  1.75m o]dle] 2 FEel dWiste AgAwh 5]
Ze} olEl ¥t FF R wlel ALAolE RAEEAR 4.77m =] o]
Tigoge 239me] o2y o FHelE BRAREAR] 2.85mykdl sz ol T
fo 2¥e]l 143 m Pulo] WA MEC ok wleld A= Wl o
EHBEC] THOZYE B 240 mo] o] 2 B Aol EAES, of el

2 of

ol
o

= TgorYe 5 140m Axo F4AI A4 BAIc. 53] o
BAE FBY 80%7F WA 1.0m o]stelmE i o3 EBE]l TR
2Hg H50m el Echxo] B4




3 mRAES FWH Bl

REAERDC) A4S0l ol FS AN HERABEEENS ¥id Asdude T
2 FiEdl oA EIdow Folalch FRel ¥ WEMEMERFE ( near-bed
threshold velocity )& Kz #5H N gole, KE BWEKE WED
wE 0 KEEMd =E mEeldh u=e Komarsl Millar+ o3 BBBIK
g2 soz KEGEREES B ohd 2e RS Ak ( Komar & M-

illar (1974) 2+ Komar(1976) #x)

e Us Ay

- = 0.2 (3.1.6)
(p,—P)gD D

A4 bt WA WE, ek HEm WE, U BES GE g BN
s, DY R BK, At BEGIA BEELEEDH kP (Us/ o) ol ek
epmEERd olshd Usol A,ol o HERS ohgst 2wk

E

Us=U, sinot | (3.1.7)

5 _Hg 1

Ub'—z—d Sinh kh (3~1.8)
Uy _H,__ 1

Av="" =3 ° Sinh kh (3.1.9)

d74 He ¥&, oc(=2/T)% e, k(=2r/L ) BRE, L HE,
Doe m@el 9% BABE@EREC = (3.1.6 )4 (3.1.8)43% (3.1.9)4
o delitn Us v+ 1HE Ti9fl ( Us = Us )2 o5ty BEERAZ st et

s 4¢ A% + Aok

EREN



he = L Sinh“'(g,gm(ﬁi’p—)’” (T* D)~ H) (3.1.10)

2 ) g

Fig.2.5.10] AA= upe} o] WEEFEHY FHRES Add =z} @2 A
ol7b glel dEH oz AAI L Tkt A4S M4 TROEZVE 2.5 9
2 0.5m, 1.3l 2.5m7t=E& 0.35m, 0.84moll4 1.3km7ix|&= 0.3 mm,
0.3l A 0.8m7AA = 0.22m, 0.3mmollA TE7IXE= 0.3m=z A3 o] 4
o} ez Table.3.1.1¢] AR FUd3 W@MHFE H, Tool wisted @AS
(P, ), REwEER( P, )3 B#MERKER(h, ) ol Table.3.1.20 AlA=e] lrh
Table 3.1.20¢] Al4=" wvle} o] AEHd| BRAERARE °oF 36mf  Hof
Fig.A2.4.1% #xstd @il FABAAZ AT gého] BAENS Holo o
Aol BKERAZ o 17m dbe] x| oo} FHENTHOEZFEH o 1.0
ol ink PRl o3 BReho] ARSI,

olo} zto] BfEERABES WEBEM =et T AolE Relm glon Bad +

Table 3.1.2. Critical water depth for erosion in winter and summer.

Winter Condition Summer Condition

Ho To Pw Pc hc To Pw Pc hc
m sec % % m sec % % m
0.40 5.0 20.7 77.9 5.4 5.66 1.0 12.0 6.0
0.75 5.2 22.3 57.2 9.5 5.86 8.8 11.0 10.9
1.25 5.4 18.7 34.9 13.3 5.26 1.7 2.2 13.7
1.75 5.8 10.6 16.2 16.5 6.15 0.4 0.5 17.8
2.25 6.4 3.0 5.6 21.2 5.54 0.1 0.1 17.3
2.75 7.3 1.2 2.6 27.3

3.25 7.7 1.2 1.4 31.7

3.75 8.0 0.2 0.2 35.7




»e] WREX ¢l ¥ ERE B Iz gaE +BE FERAVA, KB, &K
W, WES 97 9 MEY TA ¥l ool WABBHAE o= HHBH
£ W olHd MEN V4L o)y wEMoz THIAL Feded aides
BRAUAA AL BREE dolob HHBEel Aty WA ok SuE +
B 2 9 AED BES Z4479 ols el MABEEC a9 ol
He tow WS @ A WEMG ol Btk old¥ LE WAL Fydow
2T B9 opd AwHA wel wE el Tdshd AL i

A

Bl
BRRE(Fig.2.4.5) 2% o33 o] #EL + o

AZF717E T HIERERA 3w AAHAd FHIL B# BEoZYEH 1. 17l
Aol A dolyon] o] e FUHRET KB £ 17mEA ol RERFEH ML
16.2%<2 ¥&E 1.75m & KRS BMERARA slddtc o Edd  ERAR
of 17mEx KES W&
24 o] $ Aop =3 ALHY HFES EHEoRHH 0.4 HE YA FHE
BTl KB & 5m olue] FAdA dejyton ol FE EE 1.75m o]ty
E ET KR dstd g k#rt R sbrbeldl oM Al Aolnh  wel4
of Bl = Bfh U HEKS FEPBEIEC X3 AHoA Aol

1.75m Ll fols o|23 WiRSY REHEESME= 0.5%

fr

B2 R OH W 3% EBBH

WEANA FEpBEH siokdd 3d wikoz o] F3E 4 ( onshore/ off-
shore transport)s} 33t wlgko =z o] 53l #H# ( longshore transport )o i
Kt Afidlde T2 Figdl A3t neshe HEA disledE obd 36l
A @Iz 3o BEpB®S SESMAE vHdd 2R Fdud BRp dd=
ESAE + dch Rk dNe BEpBBS vidozbe +RRR BE A4



+w7t BBEE AL A oA pEp Fue ERBHS R BB A
2y KEAN LB BESY BBHE AL YR —@e: Fns Hd
o BHBHS WHL T WEe EAVANE wEomi aox aAgos —x
MEES ARANS W 2 —HEEEe HEew wAdAl Urhdeh el i
B BB BRI BRS Al dstel meAdc asu ARY o BAsL
BMMRE FAESIE AL olx MEZe] worz AEPBHS KR o3 mEp
B8 St

1. $60 BBE HEKE ar e

Bl o7 BEDBEBHS R nie EBEoR Rild A7z dHenz w
Faakozr ZEAHd,

>

3 Ny

* WR-EY THTEPB®E(S,) SR AdEd
§w:%j;rj;0 CyUyd, dt =5  Cy Us d, o L (3.2.1)
A4 Cp = BEDEE, Ut KTEE, 2z, = Mol BEW BREY BE
mozyee ¥ol, C, & FHEEplE, U.t wEme 47 (mass transport
velocity or mean drift velocity )o|ch
BREH TN BEpRE A2LTE= —HEEAk (unidirectional flow )el 4
o FErgeelts HZc ol HERIR s Aoz Rym A FFSo Al A]
2A7h vhE MEBHERES] 9 Wl slfol] oFzl K@M BRI 56 S
debdeh el AA R ol2dt ik adx Zx goo] Bl AH s

ik AAEEE (2.6.4 )RR FAY —HEEtelA @A w s =,
C/Ca= exp [ -§" W;/ €z dz] (3.2.2)"

b Wi sk €z 7 Kol #Alglol A edtm sHE (3.2.2)Re
(12.6.4) K3 Zopaley o714 k7ol Mg (Wr) = Stokes (2.6.5)



%% Mz A48E 4 dod Cast &E —FARAKIAY @3 Be FolE
e |

Nielsen(1979)€ ofe #% o AY<HEzvel HEBHBERE (e )ol 43
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A~ 2 -
Ca:K(gw —BC)’;COS (0C/0W) (3.2.4)
~ 2,
ow::(p._ p)aﬁ (3.2.5)

AN Upt WENA z%3 woldl HolAe BARMEE, 7& HEEe Fol
s= BMEARY S, K& Age a4 AAHE #mEd wmEel E#®(ri-
pple crest )oll4  0.028, 8] ##( ripple trough )old 0.0150c) fc =
Shield BAWEE A4TA A ZA  0.04~ 0.05015 o = WREHE RARE
M (2 )oeve ozt Shield fammel ot foapmms (Uv )3l wdls
folA BERERES AANETE ohed APAER AdE 5,

/13,, :/Ij,, cosh k(h+z) ( 3.2.6)
zZ
622654‘8-(;)2 (3.2.7)

A7H & =(3.2.3)ReR AAEE BEENAS WEHEREK €= Wl
ot WAEEANALY WEBRMEAEC L Fig.3.2.1% 4d 2 ki@kez Aol
BWREE TN AR BEpEE AFEzolch ERYE wieh el HEEA o
Flay “ﬂ“f:' By BEHSEZNYE of$ ZTHE Xl ATHA dos die LfEe
E A EEsA ged Y BESHGE HE BAEAAS -9 2 BEHHK
fRB o Foll EE7IX A Bt SEIc
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Fig. 3.2.1. Concentrations of suspended sediment
under a spilling breaker (after
Nielsen,1979).
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ol olbd RBAR(A/L)ol 4% o LENAE TS MBBel sEo
2 v FRIAL da%oe ojurh wwel MEAR 2 dr L 9
FRA Ao w, dEAAL daFow dojuer Huang (1970)2 HRMEM
o ayeld Al =E EEES AAE clew gl fmstgcl

A inh 2kh

Uw=Us Ccosh2kz + 1.5+ 1.5( BB 2R, 1 oy 12 Zy: gy (3.2.8)
2k 7

~ _ kH 2 9 1

Uz—('——2 ) 5 sinhiFh (3.2.9)
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Fig. 3.2.2. Comparison of mass transport velocities between
theories and experiments (after Liang and Wang,
1973).
Higgins o Ea#mAwcel FHAFE o4 4+ Ao
Peimoll o3 WENE NS deistbx #Es 9Pder T o+ dod #HfEwd
o) gl thg FAol b Hdle] Heslh F OBRAEEN( Tw )L
%u:—é—pfwﬁ: (3.2.10)
o7 A o4 fu = Aol o] FKERERGRReIH e el W K
ggEel] wtel AR dubd e R FRel F RS bR o] e B
AR s Aduuke] el sixd AMle BE A% abeEAA el (ki
=effective roughness height )& Zx =<} Swart ( 1974 )= o8 A AA53

AgH2 2z TAShY FHRESFAER didte] ogd 22 Ae AAskEd

k-
A,

f,=exp [5.213(—)"" -5.977) (3.2.11)
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MHol EASA ¢S o ; k, =a,D (3.2.12)
Mol ZTAY o ; k:zzs—} fx., A, (3.2.13)

A71A e, = HHEA vldo] mE Wl 1 2HE wigbe] AA @ 471x W s
Dve NFe =724 dubxos FHMERS Lo 7= @HE Fo|, 1 EHEY
fekeloh, AAg pEe] 4 2 3sle]l el A% ulgGARGElE ZA wEy
ole] we} f, @ rp ® T WHIHEL o}

S EAGE % R4S Shield HAWME FHA WAL (3.2.10 )
qow FHAL BAEENO old ] Shield WABMM (9, )z Axd =

32

o} ode] AF 2 "AAYoRRE Gwsl 0.045614  1.0400ld] Ue = EEo
EAgtcta ¥sld oo Nielsen (1979 )& FRS AxE= 1H59< o @mEy
3

4 9 =gl dated e REL AASG

7 AL

7:0.182—0.24 0w (3.2.14)
7 Us

- =0.275-0.022 3.2.15
Ab \4 ( P-—Png ( )

2, WAy BDHR HEFE

H1EA A A E wpel zlo] slgo] @il Fojowm  Abodal kIl o Ee] K
¥rEgho]l WEM7A Al o] KN FiEBhe] dld FRpY e on A
wel BAT A3 ddejudrl aEly o] "ARe @ FHdl st f@ikel ol w
e A== Babdt A4S o Sl EERM el wekstch Bijker ( 1967 )
= R F4e ¥ Kalinske - Frijlinke] Bk HBALS A H ) A 9
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B, —a, ¢R UL, eXp(-g-b/ﬁ\wc) (3.2.16)

LB Y by

X ko=a,DY o FojxE Chezy BEEHB, C (Dw )2 k. =a Dw (D2
+8e] NESAMRA A RERE 90 %8A e Fo KE)IY o  Foxx

1
2

Chezy MEBGREN ), MEBINE Uw*c ' (Tac/p) (Twee AT 93 HiRAY

o714 R¥ WMEFRH( ripple factor ) 24 (

B THEEERN), bwct Twe /(&(p-p )D )olth AK T #EESB] H— Xk
BBEA ( first order equation )¢ w&cty 713" 7, & &3y Fel F

Ae}

?wc—l wacUiawc ( 217)
1 , ]
a,. = i(E+a) , lal=
(3.2.18)
£ (2a*+1) sin” lal 46 1al vTa?), lal< 1
foec =( fu +afc)/(1+a) (3.2.19)
Vg
fo = o (3.2.20)

oA a=U /O, fu & BB WE SRE AT spAE, f.E KR

F3o wlg vpAgols G Chezy Aol
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 QkAdell 2 & uldko mo] EppBEYE ( onshore/of fshore transport ) S  if
oAl 4 A& Aeole Hel Fig.2.3.5 (Aed HBEAM ) Fig.2.3.12(d23
BRER )l A" 2E FEE HRBHA dHsld AN BB #BEHALS
AE, B H B =l w2 W3R g nolu RoToldE A4k He4
AR AR BE (AL SAF, 5 AE )l et WAHE BREAL R
€ Agdl ALt A
A3 FEEd wel dsiFoz o 200m Aoz 44, D % Do S %% Fig.A

P

ACr4d 2 mele] WE)L T BEAA +

X
of

2.4.1019814d 114 435 ), Fig.2.5.13 Table A2.5.164] HH3}o]
Tkl ok

BReAA = skl AZeEA sixwzle] s, 2a BT Aol2Y BERS
ol 93t wESH=, Bt 4 BABRS S ol xdAel wHaE el o

Hab ovx] 4 9 dHsle skl AZRTE Asixlnz ERBHE A4 I
THez mesolop el o]EF dlvx £4 2 HEE wAdd WREEEY (Yoo,
1982 #x )ol Hodto] HEHglth Fig.2.3.59 Fig.2.3.120] A" ERS
BRHEE sl o] ZAES o AMBAMEH ( inflow boundary condition)
oz 3l flo] WRMEE BEEUS o8l A AelAe  pEEH (FiBdIA,

frigs, spad, A dF5) 2 AR} (BES Fol W Aol )E A4l
B olFwe A4ty AAdE A FAE HEHI A B4 AR &
W RS WEe] F% Addted  Tabeh Fig.2.2.5¢] BRI uksh o] Wik
o s ckAell At HEe] A= o 0.4m/sec ol oebd BB W
Wl ARl o3 EeBHE A4S $5ld dEAdoe=z +0.3m/secd H45%
HEstgion olwl WS WES #itdl i Aes nFId
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7t WEEdo] ogt 4 A"l A BEp B#Eel Table3.2.1( &I &
0.1 g/n/min olst= Ael)oll Ao glef,  Eell A" upsh o] BEM B
B dAdoz FEEs B4, WRel A4F AAY F4d =& #HIe o
o tjokste] oL ERAR E=3ld FRBEe] AFsol F4lel FoRaS
#p BEEe AA Akt dF e 4ol o2 23w 2 ofo] AAFht
ol Fu wEe 44 U 4£dd sgeh Ads FAddlAs= Shield Al gt
BERME Aol o] @imo]l ZEAste ol wlel WENMKRUL AxnE BEst %
KiEoll AR Arde ExsbAl "o 22 dF ok FAlel o] 24 =il Shield

Table 3.2.1. Onshore suspended sediment transport rate in winte{.
Unit: g/m“/min

N ;5:"““% 2200 | 1400 | 1200 | 1000 | 800| 600 | 400 | 200
. Tzsec/’/” 57 3| 22.11 22.0| 16.6 | 12.0| 9.7 | 7.5 | 4.0
0.40 | 2.5

0.40 | 3.5 0.4
0.40 | 4.5 0.1] 17.9
0.40 | 5.5 0.2l 50| 96.0
0.40 | 6.5 379 24.6| 230.0
0.75 | 2.5 3.9| 24.6

0.75 | 3.5 39| o0.2|100.0
0.75 | 4.5 98| 60.6| 875.0
0.75 | 5.5 1.9| 124.0] 372.0 |2050.0
0.75 | 6.5 0.2 | 25.9!377.0| 906.0

1.25 | 3.5 02| 25.9] 0.7| 38.0| 77.9
1.25 | 4.5 021 3.4|239.0| 318.0

1.25 | 5.5 16| 150.0| 90.4]| 25.5

1.25 | 6.5 56.0 | 697.0] 114.0

1.75 | 3.5 56.0 21.1| 99.1

1.75 | 4.5 63.9] 3.6

1.75 | 5.5 41.6| 704.0

1.75 | 6.5 2.9 7.8 496.0|216.0

225 | 4.5 29l 78| o0.4]242.0

225 | 5.5 02| 231.0| 1.5

275 | 5.5 0.8 3.2 233.0

275 | 6.5 | 0.3|132.0]|268.0

3.25 | 5.5 4.9| 16.5

3.25 | 6.5 2.3 1269.0(389.0 49.9
375 1 6.5 | 8.9|193.0| 6.2

&
|



At BRE olde] =k old MEE 4dso] MBMHFABUL Fold BEBE
¥ol REHA X3 Aol AFHl MWEol ZTAEY o w3zt Auoz B
TAF ol F el HejAld, weld o]l FAske Xolld BE-BHI @t 4
o] <kobxd Mol FASA %t gl HolAl o

soko 246l 1,600 ~ 3,000 <AolellE  ohile]  xFSle] MO RA Al Al
A Ao afold A -ukE Byl 2 Adel] 49YLS wle za
el BBBEel dod + ot 2@y Fell AAR ukel o] opuby wpz
b 158 of] A 2 BEDBHES TAY T+ AL AT AL Helmzm gl 4g]
REDBHES AL Foltt

e B A S F3d HES Add a2 W& WiEo] A&
X OAE EE AHdA BEDBEC Zddd AL olde & F o =, ¥
B 3m LlES] ol THoZIE 1.2 AL addold 1.2 o=
233 o 3 ¥R WRel BEHMBEC Eddoldd THoRYH 0.5m u
Aol e E® £ 0.75m9 PRo|l sF FdHeltt Y9y BAREDBEBHES
BA WES BRANA deluxl Y EE 0.75m, B 5.5& A=W kB 4.0
m - Rkl A Aol gk

AgAo] "Hrkx ol EAQl FERel 0.3m/sece] WK SRS o Rk BHE
o] Fig.3.2.3¢] AlA=o] g}l Fe BHES FEWH BEE s8] 42 sl A
o AAgd AH  gmpe] Aol BWEHEZA oFHT gee & £ b =
g AR whel o] EREME B BEWol o3 WEREY Kot 23w +BEK
277k 2 BRRdAt BRdAdRct 25 RBRPD BEHRo Uk deld mm 9
AEAA Eimel B ARl 3 ENBBHS FI BRD BE oY Ao
28

BREW ARt EEE o o 22 REPD BEel Ax=d ol: (3.2.19 )4
L2 HESHE fwcrt BEH oA o 2 e @A Hel upEYel Az ul
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Fig. 3.2.3. Onshore bed load transport rates under typical wave
conditions with current in winter.
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Al AHE Y Ew ol FTodrrtk HEF chibde F4e] & d 7]aldH o]
Fo Azx BT R BEZ olEHAS AHeolH

U, 453 ENBD

e umjoz A o5A BEW BBEo] Table 3.2.2¢ AlFe] 9}
#oll4l 1,000 moll 4 1,400m7kx| = obubejol vk, ki@ #e} Table 3.2.14 w3t
o4 Rl oA5AH FWiRel AeA HRBEc ¥&sE ¥ ol Harow e
800m o] AElE A MY B#EM BB ofF vlotdd Fz 800m oluld
Aol Ak BEBHA 23t FE@BBHOl Aok o9l 5 AFE mM#l A3
Aol o] PRl 2|3 BE¥W BBEX AIHR 233 oJEHd A oHE
Hell 2z 9 o] xFH+: 3rbx| Hdle] #  Zolrf

e BERE#ANAT oA5H3 AgAY EpBHEMLX dws 2 AAdE B

olz gtk ol FE KRS Azhygke] chEy] & Eddl wAA oz ERI ¥

Table 3.2.2. Onshore suspended sediment transport rate in summer.

Unit: g/mz/sec

nce
ista n

1200 | 1000 800 600 400 200

Hs 7 L

m setlg | 143 | 12.4 | 12.0 9.4 5.6 3.0
0.40 | 3.5 5.5
0.40 | 4.5 3.3 49.7
0.40 | 5.5 0.2 31.8 92.2
0.75 | 2.5 0.2 31.8 11
0.75 | 3.5 0.2 12.9 | 560.0
0.75 | 4.5 7.3 | 2440
0.75 | 5.5 124.0 | 980.0
0.75 | 6.5 409.0 | 1690.0 | 2480.0
0.75 | 7.5 771.0 | 485.0 | 2420.0
0.75 | 8.5 1120.0
0.75 | 9.5 0.2 | 1390.0
0.75 | 10.5 2.0 | 1550.0 0.7
1.25 | 3.5 1.1 0.5 | 372.0
1.25 | 4.5 258.0 1.5
1.25 | 5.5 185.0 2070.0
1.75 | 4.5 6.8
1.75 | 5.5
2.25 | 4.5
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gk wpakow ol E = EPpES A4

1, #AFZE

el 3 EmBHES A4 d3 REe dudeoz o 2 e

2 FEA =
Q. =kE] (3.3.1)

q7A Q. x WmEmd 3 EpBEHE, EiS HRAUAS] sckded dydt A
Folo k,n¥ ZdAd HEEolth

A2 ARl o d EpBBHE AT HH A" o
0 wEFREA =l 34 dEerz 29 d¥e
o ®AW2e Aol ahoh v ABAANAE colid AAAFol AAHA
srofomz weo MpExgeir KES d¥ A&Hn v XSS AT o
o =zl ERBEES AlAdbc

7}. Komar ¢+ Inman® K

Komar¢t Inman(1970)-& o skl A3As o A4S BEW B
ey oga e K& AAsgc

IIZK( ECg)h Sinas COSay ( 3.3.2 )

A7 1y =erg/om/sec 2 EAHE EBBEl =H83= wave power,
K; 2% 0.779 3% /e BRER.
ay s BEBEACAS FRS] AMA

ol=, (ECg)s & mEmalAL HHozA
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E, = ngHb;
Ho = B,
Cgb = \/gﬁb— = JgH/r (&?ﬁ"“’qg R HEE ),

T:Hh/hb (W?ﬁ?‘é‘!&i/ﬂ li%‘ 078 ),

h, =P B A o] KB

olty bl o] A4 172 dyne/sec® FEAFHEE oF I3z g4lsy

I
(p,-p)g(1-pP)

Sy = (n/ sec ) (3.3.3)
2 H9 4974 e % v A7 mael WA BEE Jehlz Py Reld] =
BEe4 2% 0.49 g Ak

o] & A A BEMAAL EHI BRASAUNCR BRPpBBHEC KM
BEAK 2 =do K& %2 m:sx goidh adl (3.3.2)4dlA HHAER
o]9le] ZELS BT HREH#4AT SAHE FEelniE 29 KR U WES
Blo] kol el Ko ghol =ebA FHolroh o] &9 HMMMKEE T3 S5k
Komar(1977) € o8 43 % #dAA343Z Ad4dzded R =& =9 WE#EE
9 wrEE Keolo BKE vlm-dE digdeoed 543t #AIE ZE 5 gk

. Iwagaki 9} Sawaragi9 =R

Iwagaki e} Sawaragi(1962) & ®H¥EMAAS FERAUXEE oel HEIE
2 el NES 1A ENBHE HEXS, BEmNAL HER#Ee] ARwe
dsol]l ulelgcbe sHA 8k, Putnam-Munk-Taylor(1949) ¢ oz o] && %9

st oS3 o] AAEH
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_Q'_: kE, i m
p A=) (3.3.4)
A74 ¢ =g (HS/Lo) "He i D( sin 2a0) " cos as, (3.3.5)
. 32 = ,x/z ’ 1/6 . 1/3
¢ =(p.-p)g DHS L,(H//L.) (sin 2as) (3.3.6)
E, =(1/16)pg (L H:/ T ) sin 2a, (3.3.7)

o=, Q. & ¥z EASL BUBHE HERN 2EMIAS ERBBE, 1. k
9 me EREESolsh =i 9 44

Hi; BABR&uS et BEHIEEA 9 BES
( =K, Ho, K.; BAtE, Ho ; BRiB: ¥&),
Lo i BRI WE,
i W mAlAY BB,
D ;> =e=ie| Figpk,
T 5 Wme| B,
Lo ®¥ ®E§e ®EE(=T vgh.),
Ho » ®¥&

B

Jebils  Adwsx] o2 e #iE Komarel Inman(1970)9 RKel4 4t
45 ZtE3 2o Iwagaki ¢ Sawaragi (1962) = Sawaragi 9 Murakami ¢
A3 AAY Miyazu ¥E® Akashi Hekdl| 49 AZ82He] 1= 31.7,
k=1, m=1.59 & <ddgo

ARRANA = BRAAERE olel WEAR ¥ R N Fx 3 md
Iwagaki e} Sawaragi®l Rol o3 EMBHES A4sigdoeor, RREHES o &
ol &3t FIEE aHE o] &3lH
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Ao EEe BRI A Ml BRE RRAA  AREY 23R A
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e @frel whel mEAel HA 2 BERe 93 vl o8 EHEe W3l
A He2 @red =2l Fig.3.3.1449 o] H#ZERM ( range near high
water ), FHBHOLER ( range near mean sea level ), {E®MZIER ( range near
low water ) %o= TE3gicl HEMIEMoldl FHEMIEo 2] FHEEa s
Fo@time] =F48 ol S BNEME Uie, FHEuEe =Y FHEST
Ea FHEEMLEY ZF45% oldl S BUEMS EBUZEMoR, ¥ F #MER
Apol & FEERCe 2 oo WEMe] AAHW & BMUEM R4

—

A ®EX Fig.3.3.19 H M 9 L& #d si4 =274 slz"d +  dof
+ 7Hdshl @MrmEs gt o

Fig.A.3.3.1% 19814 11¢¥ 14246 1982d 2% 109470 347 742
2 A2 gEER BER, A, FHEES, BH BASEESY Sfileldt 1Y
of T3Sz > W WRS WFI| L Fok BAEHE visdime Al Ak A

A 9] = gl o,
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Fig. 3.3.1. Definition of each range of tide elevation used for the
calculation of longshore sediment transport.
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Fig. 3.3.2.

Total longshore transport of sediment at each profile between
the two bathymetric surveys.
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Bottom change due to longshore transport.
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Bidiie WHmEAl v AAEEY  @ifi(circular current )7t HASBR o] X RBE
7}740101141%:— BEow FEPHE olBAlFIY HFoR ZF4F o] F4dtme o #
woll ElAdaate]l dojd Aolrh 3 kAl F vk FdlAw= dlmA o] A
Anz EHEHAKel Jvehd Zolw ¥IFA FFlAdx HR(stream line) F=
et BRI AAEER olFHmE ofzte] @fkol dold Aolrh

A@Ee AL MR ST 9% WEmel A WAEEe B =g #E2S A
A=A kot Fig.3.3.49 BEHBLERNA #HRY 5 Jdv &R A=Az
+ WEBLE Holm U F, BER HHEMEANA= A3 B4 zash EAs
don BPME BREdAE HEAKCE kel oz AL Fig. A2.4.1 !
Fig. A2.4.2° XBEHNE FR2H¥H & F ek 3 o3t KRR HM@K
7b o] o HEHE A S¥se Adgd + vk = 3} OKFME &R
= A& Jehd gx @R PR B #R bR 34X zamk RIEHE o=
TR A By dFoz olFslol @I & d43n YSE dAARZA A
4 + Adch

EUBEH] FEHM B

ARl wEwel Sld ERBBHS AL S BRREMERZLE A4k 9l
W Bol  EEiM Wi EMBHE $¢ A BEY 4t dod BEmm @E
2 g 70k Folxl AllA BRE 19794 23 3EA T BREREE
FRAT, 1980)% olfskel Eadch  Aleld sb WBHEEF Ad KBS &
B 4~5%, HHNEE 0.5~1.0mPes Sad Wwae W~SWdoh AiEEs A
HERY WREH] ALY ulsg Ao I AM 4.58, HEXRE 0.75m
o Pgol W, WSW o SW HEd4 sl 7+ BHREAES Dded o
24 gok  WmEE 9% EPBBHEMS HEsidch 928 fqo) BEE o B
B xMouHr NEsE EKE ALFuc o AdH PR Wkl  wES
A5k gEE o 2 @i 349 ACR neld Wimel SEE st BMLR
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°f AgHuc} kEFoR olFi Hol BEFRBY Rl BEEA o ok
Fo2 HE oFste W BFAEF2EY olFL AgAur o vy Ao

2231,

HAE wel 3t ERBEH

Wl Aol Emiks digtedl g WKL FAT 4+ g golo Unk vl
o3 WES dod fxz i B R 2Hd BES 43k = d @
i RS 9Fe wA YAl sz AldA §AFoz o|FHY KEoz 5
Totes= B2 obF Aol uiglel]l o3t BHBBHF L AM, RES TE 2o M
&, sk 4 SHARE Fod webd el

1. W5 E

ROBHES HRrE: 3 BREY A EEE Von Kdrman- Prandtl -&

W 2.3 Y
—W* — . log-y_l (3.4.1)

2 BAS oS, o] HKelld Wt EHOZRE yukZ wolal Aol TR,
Wk (=vr./p.) v tEEdAY WERE(c.= WEAINAY WEES, 0. = =
REE), » = 5 0.49 IS Z+= Von Kdrman E#eld v, & Wr Fo) =

= AoV mEHEZxY AzZE Jeldd v, & wdl] & Delwtel welr|
= o2 Zingg (1953)d] = slrlel o) ZAHo
D

.18 (3.4.2)
Hhgholl  oj gk melo] BEIES —gmoT RES aFel ul#Hde o] A
Tkl g we Wt F¥Eger zEld ARz wele BEARS &

¥ =0.081 log

HEZL el wlebd =4l 93-S wil sjm=z Bagnold (1938): E#E U

—102—



swEE EES odske WA welsld mEmAAY uhgel °ld WEIEHE FIet

D.. g . ) (3.4.3)

2= g KEKS 0.1maYe  1.0m7bd] b HA RAERS Eshd el
;A 4L sk, of Relld G BZEE BiEES ROBHE, Do ©
SNEe] HE wele] KEowA 0.25mols] b wele] SEEEel weh b
BEed FoRKge] ewtow FAE ASle 1.5, mEsSmrE o9 A
Aodlt 2.80" BwE e S@EE 2+ 2ddAde 1.89 FF zZ=rh

(3.4.3)%e ®uch & & EEd o RBPBHEE Jephesl AdAE A
go] ol mEmRMERrt How =el: $Feolx ¢tk Bagnold (1943)% w7t
$A)ol7] Alzbete £l wel KTl &Sk 3o FgRBRYE KR IERE
o ohga el AlAeHgl

Wae =A ”'p’ * gD (3.4.4)

o] &3 (3.4.1) Aozye] el KT7E FHel7 AFde BRREL Tid L2

2 EAd"d,

= Y
We=5.75 A /P;p_":ngog; (3.4.5)

9 5 kel A KBREHEA 0.2m o] 4ol A [—3 MBS zZ+v =2A#Y
A 0.19 IFE Zech
2 RpB HE

mAEAl A g @I AL 3MEA F AA=G o Foll o} AlE Tt
o mpEe AAdY + Jdormz FAEWM HEHT M 30 kme)  nEEFKM A Dol A

19804 10 AXel 14M Q533" aEates o] &3t 14 RmES A4
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stoh  BEMRI mEAEANAL uwishe AYPH FIgFor it Aol Ao
4 BE AT /bt REbEAES BEmRal s sk RelAel aE Aol
=3 mEAR it EAde]l JERozFE AEZAAE AFA] AL A w4

7] Wl Fed JEAEEo R Al AU AFREHMEANAY ROBEHA T JFS

o]z = JEEBRARFIS wiehe mEEMEH A9 wigtal 2 Aeolrb @dE eom wal

Mgl A o] el FERK-> kel =l o o2Y 2EEANA 0.35m
dHg ez sHAsked (3.4.2)Re2he wEmY AMITFl v 0.023mE
A= el mEkEol Aol ettaEe FHEEE 49.6 molA  AA=eH (3.4.1)
Rezde ke 0.432 78 & Biel o3 BEENIAS] WEEE W. 2
WEIES o7t AAbEdel 3 (3.4.5)Re2Re FHEM@ME 49.6 mollAY ER
B Wee 9.69 m/sec2 AAlslo] AHZNAE RBE 10 m/sec o] whzl
ogk MBS A4Sk =3} EEol Sudtes e nigke ggE W

AZbe dlzF owbgke]l £ AlA|Azke] Aulew spFsiglen wEY zele 4 A
s/

ol AmEe JEARCENE KREiFRE MO
MERZEA S ubgel dlaAlAR RBEE A4 T omEmel FAT HEs A

JiEe gk RyES =& Al4ksle]  Table 3.4.10 A AskA e}

Table 3.4.1. Amounts of sand transported by wind in metric tons during
Oct. 1980 to Sep. 1981.

s

5
AR

\\\gng? 1980 1981
Direction Oct Nov Dec  Jan Feb Mar Apr May Jun Jul Aug Sep

Total

Vertical 4,400 1,300 6,200 2,500 2,000 1,100 0 200 0 O O 300 18,000

Parallel -160 50 60 -40 40 -60 0 -30 0 0 O 60

-80

Note: - sign of parallel direction indicates northeastward transport.



3. HERR U EX

Afwsgol A BEY ZAE HAAAE + de BRES PHEEE S50mellAd )
10m/sec  o]4te]l s|ojof Bhedl olzldt AR whye FE2  JLAFEEHRC] A3 A
o] wrllsie %, A E(4-9A) Foelv uizbl o3 EBBH A ok
29u ASHAE mE wdle Akikot Zme wel KPR RESl bkl
Bael o7s = BERAREC AAzE RES Az AR A GHHEI HiH
o) gEE AA MeBEuc s zelrh.  =a e RpE ARE ERo
U oBEY, Bk %o Akl msx dstemz Aaga 47 AE A A
oz molth
AAe] Kawatas} Tsuchiya(1976)& =&l Rfajelell ZA5Rs B0 EFmEHS e dt
o B vl Gk JFe WRstd Fig.3.4.13 L HRE A&
Al o] 2o HEAY #MES &% KA LEoT FASE T BERNEE
H3 RBPES Jehis o]E9 #AE TFakoz FoixAr HXTER Teo B

A@AA  FEA| gL

T ::a/ ps/p T(WW, cos &
“ (p - p.) gD? (3.4.6)

o] R4l ps, p W pat KK e, ¥, BRY YEE Jepie, Toe BR
H3e Bo EEEH, W. = akk, ¢ B3 =zl EEAGET £ =9°),
gt EhHMEE, 28 DE mele Kot

mEme A ALHd fEel KASe x=FHE B akke 6 19% A
T2 JdFFez =zl FHNES 0.35m=z FHsbd JEXkcE Tree=  16.5%
iEslel o we) MpEE AXT AH(T=0)4 # 85% HEoll ol&rl o]
shzre HES AxE H&dw #mEm BENAY 1M RSE 15,000
tonoll ol At HE hR#BI 1/2 HAEwE Erd o8 Resk wA=Ezmz A

Az oAz £ 7,000~8,000 ton Feivb whzel]l s fAdd Aelch
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Fig. 3.4.1. Effect of water content on sand transport by wind
(after Kawata and Tsuchiya, 1976).
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REmENG FERERSH 3 B BEOHBBHEHES 215 9459 SR Y
REMT Bl HRDS Mttt 3 R SRV #E sts5dtgdes &£ a4
of a3 #MHHLE Mz w3 KRE RAFE Fig.3.5.1% o] Sk Ry
B O#ES Ao EMBHEMAT ERY Aolch &£ ¥H asle Ep &Y
HE B fEels sl A ikl wel EmBeEMAS ofty Zelal Ao
ot

AR @Yy 2 @ific BE9-%9, FE-mE K@ % aevbel fk
WEEEMS Heiste EMBBEM] =Hebdld @y 9 #@iie 53 BEAA 2
Hfgwte 2= wEE (it S ulx gov R AREYE o HERY &=
BE olFAAY webA Fig.3.5.100 BEmxl @il o3 EnBHS Fz o
WaErt FEY o Jelde BEMEE® S BRAA & T+ = npe} Fe] (Figs.
2.5.1,2 #x) M @ikel <3 wEMORS ojFe Fr &t L AL
Aol o] Fo AL AHolel BHASHEREANA alsl ule} ol (Fig.2.2.3 #2) A
of  Zdtike] H#E Al Epe @il o3 B&HAS @EEeld ol KB
MEMHRAAE =k (Fig.2.4.5 #x). B el s Rolw Bl
o] Muigell dlAtElw SEMLEY BSEEAEAE XA Gl F Aeld
BidisR B4l BRERRKoR HEN £ B L@t ARAC=R olFHIE A
ol et

BHwe ol FERA ol AR-BE-HESclmE Fame st 4l Sk
BEY FHBLc T2 KBRS zicl BRdl o ERBBHES  H 2 #HidA
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Bol WEEoDZ MBSl AUT oA AT WEG ol =t EBE
2oz wmt WRWEEODZ ¥ H2fdA AWE wiel Fo] AgHd = EWA
Frh Znz #mE 2 AEAA AR oheke]  kErE TRl Selsh Bl WM
3 % gmddxst gadd =l d¥e wERe ik zeER s dy
v oo zeEle) EREAS Aolch #HI1E 3HAA AR whel el PRl &3
BaEAKES BA 9 38m o4 Hn TmoeRyE )  1900mel olEch K 2HE
ol 4 AHE wlel 7ol BAWES Flel Wt ARENAE He ol o 3
o ABAlA Baol sHsIh) EBHOl sHsd $1x% Fig.3.5.1¢ Exs" wh
o} zro] E(FLETH) O EZHE 1300~ 1500 BE7E € Heloh AR #AF
7 7F Eqb fessel mEd JufERe] $Adgenz RS EEAHLE FER ORI
@] mES HEel $AY Aol w=Held @ JFE FANE EE R A&
ol A Bl o ERBBHE @EHEHE ok

@l B 2 @ABS o3 BEAEGE Y REERHY KES &R
3 WES SR ook F2 3MEMEMGLE, PR, mHF)e2 ATH
WE e o|mieEl okFow R/ ARS BHE ol FAAd KERMEMR(Fig.
2.4.4)28EE dt# sirtel AARsl @akd Mol 1@ AA ol dEbde o]
®E @] AZH MESE sl Holch 1A AHE uish zFel
fro]l e mEWY BAESAE FHETEAA s Aosl FENTHR PR OWERNTR
oA =zoh . =3 AR BRI Lol WHAR/ F odt BREWACA ERBBH
HilgZoz Fstmz i sirield =melyl A4S HEoE olFHel A" A
o e},

wlabel] o3 MHBBHS FEHS et 2RdAAd Sslcdl LEFRHR] A
s Agdel ohke] MR £4Aslm o 53 EF wREl4 o] BRel Al 7t s}
A Ay AL BE EEY #E oyt ¢ ¥k ohdEl Bimbikol ks o
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oz e W sddicl F4mdA BER i HEd vlE2E 8% 8 5,000
m(# 8,000 ton) oj&ke] melzb whglel st AR m ek ol: AKBMER
meNe Ex MBHBEER  300,0007¢ = "4 Eulae okolmE FA|E 4]
o R A HAds fAsER Zasdde sl

ol9} ol A-wAell: viakel ML whtel dtel A m AR Wk 2
Pigoll osted ik MMyt EE W ABAA Bk EEEol M A RSl n R
oslel A7 W oW wEAcdo] WHEEd ik zed AFHAE oo UMK

o] dolub B Mkl AH R Y We] w3 o

2, 3 RoBEg

A5HdE o e BEEHEHEEAT H32d syt Ay glomz o] Az £
o ESBBEES fEsla ol Tasc  aeld BE BEE REA EA
boEx o gde A W W =32 Fr oEHd Jeldu gdomz old ol
WA s AT Hstde A5E EREM A3 el Holsldel o]E 9 st
A AFEANA  olA7x AmE wiel ol WHEMEE # kel o3 ERBE
geAfell o3k olalel gl "okxl SJEAA Mol AlvRel, oEALe ches g
ek,

1) #d AFHAE Agda  ulsd @Emelde s "AQs)? 23 ol
6 BB 5 MmR, B AX N4 BN-SHE wlEe 2E B4 %W o435
ou(FE K 9BSRL, BRE 9 38HD =2l AAMdlAde MR AEE maSo
2o e/t HAEE dbdel AEREo e mEwE ok deld oo wosis
MmEo =zl BB Al e ol FE JE WE OF OBKE JtE st
ol fr&Ed Folztm FAsgow oldl o3 BBl Fig.3.5.1¢ @RS o
A ek

2) FHad AEH F AL olodY AZEES 814 11 Hel HESN AFEE
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HEL 5 0 AT a¥dd AL T EHE 2 ARA BaB#HE o
gl R kst et Bges oA SRR Sl x|, ohUd &

ojarel oAl digt @ EFEY 5 el god A 3 mEm B
Kol gk ojalel b omYH FHRKAl widte] i3k o] Hudmlc)

1) %A@ A3 #@fNe e F2 dHial FAEETER oA pere o
o Fol B2 HWEEizl EEMBERY Aol dlAlMoer g fxEe fgREo v
ARgEE 2d2 TAY Zeloh 2Ed 2 Bl E B Eub ozl BRBKE
A #2R Amelmz FKRe|l EFANA $E #H:= %zk ofsf g d4d 4 9l
of, o571 olA7AA mEE dddA BE-HHE wl2E HEBRe S4di  oE
Holle REA@BSo), ] A3 AgAd = 3ld REESBL] F=A
B2 od wel gl WEHEE o7k #MLE 2 Aol

2) A =5 Kl Seolok A e FAlAe] Helgtos RumERe
el et (wAE AAVES §E) el FE~ERERC] S4AIE of Bl 2 A Y
Wol wE ] JuFBel $AE ALHolE =TV Aol (=FUYS mu
29)). =3 wEets(Fig.2.3.2 #Fx)ellAd ok 4+ o= wpel o] 81 - 821 A
3 wpekzzlo]l oo wldte] Sold HAE FebE 4 gl welA A gAe] A
Y7l oA, 81w 11 A0 filEs KEEe oS5l A¥Ael wEMEBS Jepd A
olm AgAol A F, 82% 2Hol WEH AZREE AgdHY AFAH WEH
e ekl Aew AFE 5 A& Zleldl elEd ¥ 5AAHQ wEMKE 0§
& ZEfdl ok dbEs A vebd Aol
2] ERBEBHEMEST HES Hdd g2, 34 FARE AAEY F
Hfie WERC] A oo REAEMES Y @EHE it Ad”ug B 50
emo| A} Fow, o5 WEREHE TIFE KA AE2E EREGI F44Ee o)
Aol S sz dle #1, 2, 3 48 BFR-ERE J5d 3o AFAe =
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pEore B ¥Hdoz dehd FHeldh WEM st kF BEoE BB
¥ EpE B Bel 1 F4 AwER BHET dob dw —Fe s %kl
o4 AR BEE Aolch

Wt Aoeme =42 EMEHEHAAE @il 3 EsBH-e voE Reld B
BE 1B BES IFvd Aolch =lwl4 ol Kidl o3 +BBBHE A
7tA =] olo] whel PR dbiRel = <s8ls  kmrt #£EE sbeddel gk
qE2H L FEoR A3 sk B4 BEREEC] AHolxlvzix wighe RE
b AL wsle] " AHolxlmz gl R do] EHRBEEA = EulAld, = o
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FAFE  HEREHR

dA EEE @moz s MEE WmECl ddse AF 2 Wl =3 WAE
A g AAg dAel Ags edHT ek webd AR+ oAl 7kA]  WER
GBI TS &Aekm 77 REE Bt 2 Jls §& A =S R 4] 9
W EEE el Yute TEE Al ApaAldl dask R nhed skt

stk Ed gE S4B, AEEQ BEg ¥ &R A4 RAAE WA AATH

F1E WERELE

BEEE Tt BMBE Tikd: ®F Et B, RHE(groyne ), RERIR(d-
etached breakwater) 5% =g $ixlol AzstAY @@=l & tell AlFH o2 LB
2 z3s: HBET (artificial nourishment works ) 5o| glvh. A T
S AAr] A BMER, FPBBHEM, RO g K& s ¥ BE
el g aelm Agsicel wAe 9¥F $& T ek A op Fhef
E5 mEE s Aol ABxden ogsE WEIAE FAEz Bt ohd
280 AT BEE ZlEedor ¥ Aol

mpssl #Ee shge] o i slcklAleld WES BE&MEYEH dcke RISY
ot ot e wel AAElE FEEeluh 4A Al 4 ol E Fasled A
Quxe wus stetdwl Foldl HREES  BEEMF, AEH3 U EpBEEH o
o we] zAbslel mEmmel A, B, @R 2 ¥l $& AAsr Tk

=

N

L
qu mme EROR dn #E mEdl AN WEKS A4A7mE esld @
BRE A 4w ek dekd ol® wEom Agdhe Zud RHENE WA
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st el A% ERBEHE oslAd Yast gk

ERE Gl B waozs ERBHET WAy dsed oA Al
+A 5 FEE e AGTEERA shid mELEHE A A5E wHI oE ¢
B dael EHRRS Awd pHdow wastd A4k REBE Fol, Aol
A W ASsElE HEC wE EA# S Py w 4 glemE 7 g4d o
B HEHEOAY BReH ¥ EpBBYNS mHsd Faslelor o

BREE BREES oz sgdoniy o AwE Wojxl Yol &kl
Hey sl AdsE PEReloh MEE Adx e AR wM BRI 234
3 ok BERSl A 9ol s wlwd o= shele] #AL s AR A
87b ¢yl Wl sMF #@EMez AAEIE Uk WES MEE #ENA A
B o] AERYE Solel HmBHE MER #@mdl HAAs Dz mEY S
o,

BETC o sjaxde Rud ABMoz IFgond =ladaeiel f43 &
okg ml=x Aoz slckdel oln o FxEe] Fzsle gt Aol =
FEES A9r] TAL Aol Fz o oahgatel HETY A ASHE BEHH
5, B, BAR U BASH $% v Al shtul olE AR
A mpBBAE, BEHE Tk ohuel mEHH, &&e 2 ¥ TR adn &
MEN S nmlel Lobop ek 2 vl el A4 ®Eeld B3 BMMES
EpBBFR =l AAsicl ok FETHolL (1) mEEd TE-HA47E 9

F{‘

8. (2) i@ ( stockpile method ), (3) YA Aoz dEdoe FHdh:
uhl, (4) BHE&RE 5ol deon o F oW A i AII <l A e

e AgsA @b Aol Frh
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HF1aelA oddd wiel zle] A WERE TS Ar] Auiele 53l 54 of
2ue W4 wEHRN 540 dd: BATLES Adsted A4 Fye

PubAel  RatigEte AHE Vesh doh EATAE TR OEAS wlel AlAd

Fit—MH=S AE3e 531 Ak A dekSEAE dFd Tz sEsigdoh

1. 120 2 @

885 ( coastal dyke )3 H#& ( seawall )& ZlsdHdlA g7 2o BEL F

g oo Wy WA SAHow AgEe #EEL FR ORI 4L W
2

A FAog 4Agsdl FHTde F O 25 REREMCR A& gl

o)
o

5 728 A4 ZAdcl ¥ asse FazEe AN, 424, Aolx
o] Folw FEZEY %, B obH4d, WMTAM, WH U WERHE S uu)
oF e

b wRe W

e wiEe Rl ool ENR, ERE, MER, MED, 1oy WAW Sow
2Rsw 7 Aelvpel sjbo] chze)

B 78 ( vertical face )-& MAF Fx firold F3 AFLEo g Awc) .

{ﬁ’

%5 bl Y+ de AWl e Zeld mRrel A, S8 el o3 w
sede dEsbdels ol% AL MEEel Fo =W AUES BHEMEO A
A wME oblAd 4 glel FaEl el A 9 Bd ohd BE
Bl e R ool ™ 4+ glch olg WA HNAE TEE @Al A
#it 2719 A Carmor wnit )& AAshEdl ol: WEAVAE MEAA HE
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e w3 Bab ohek BAE Al £BHE A £4E wAH

MEM ( convex curved face)& HEY HEY ¥ BEE UAGE v ¥
Aol BAELR FEE RS HRAUXNE FF-EBAZE W EdHolmz
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Table A2.2.1(a). Harmonic constants of tidal currents.

Station : Cl
Period : Oct. 21, 1981 - Nov. 5, 1981

Harmonic Constants

HWPRARAOPHENEEOOWOOOOA D~ ONW

Name Major Minor Inc G Gt G™
1 Z0 20.844 0.000 45.9 180.0 134.1 225.
2  MSF 4.914 1.066 62.2 181.9 119.7 244
3 01 2.289 1.088 36.1 339.0 302.9 15.
4 K1 1.755 0.379 65.2 35.9 330.8 101.
5 M2 27.574 4.168 34.5 329.0 294.5 3
6 S2 14.988 3.909 40.9 348.6 307.7 29.
7 M3 4.277 -0.646 28.8 185.8 157.0 214.
8 SK3 1.560 0.546 15.4 68.2 52.9 83.
9 M4 11.527 0.061 20.0 332.3 312.4 352.
10 MS4 16.196 0.387 20.6 357.5 336.9 18.
11 S4 3.564 -1.227 16.6 312.4 295.8 329.
12 2MK5 1.976 -0.410 53.2 8.9 315.6 62.
13 25K5 0.744 -0.371 177.1 170.1 352.9 347.
14 M6 1.714 -0.718 51.0 353.1 302.1 44,
15 2MS6 8.583 -0.844 51.7 352.7 301.0 44,
16 2SM6 3.473 -0.513 43.3 6.7 323.4 50.
17 3MK7 1.682 -0.642 94.3 348.1 253.9 82.
18 M8 1.462 -0.103 32.1 168.2 136.1 200.
19 M10 0.552 0.319 20.7 222.4 201.7 243.

Note: Using a rotary spectral concept tidal currents can be
represented as

Z2(t) = f at exp (i (v+tu-G+0)) + f a~ exp (i (G-V-u+8))

The major and minor semi-axis lengths described above are
at + a- and a* - a~ respectively. @ is the inclination

of tidal ellipse counterclockwise from the positive u axis.
f and u are nodal factors and G Greenwich phase lag.

G is related with G* and G~ by the formula (G* + G7)/2.

The lengths of the axes and phase lags are given in cm/sec
and degree, respectively.
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Table A2.2.1(b). (Cont'd)

Station : (2
Period : Oct. 21, 1981 - Nov. 5, 1981

Harmonic Constants

Name Major Minor Inc G G* G-
1 70 17.764 0.000 68.8 180.0 111.2 248.8
2 MSF 4.354 2.207 92.4 202.9 110.6 295.3
3 01 1.590 1.387 30.3 333.8 303.5 4.1
4 K1 0.734 0.324 165.6 173.6 8.1 339.2
5 M 24.502 -2.684 51.7 329.2 277.5 21.0
6 S? 13.299 -1.518 55.2 341.4 286.2 36.7
7 M3 4.089 0.033 42.5 200.3 157.8 242.7
8 SK3 2.535 -0.099 57.4 70.4 13.0 127.8
9 M 10.765 0.393 36.3 355.8 319.5 32.1
10 MS4 14.640 0.249 35.4 22.1 346.7 57.5
11 S4 3.339 0.648 12.9 347.8 334.9 0.8
12 Z2MK5 1.290 -0.046 49.2 33.5 344.3 82.7
13 2SK5 0.937 -0.285 52.1 325.5 273.4 17.7
14 M6 1.929 -0.131 168.2 219.6 51.5 27.8
15  2MSé 6.058 -2.943 23.3 30.5 7.2 53.8
16 25M6 2.338 -1.080 14.6 49.8 35.2 64.4
17  3MK7 0.296 -0.093 36.6 91.1 54.5 127.6
18 M8 1.005 0.618 53.6 174.2 120.6 227.8
19 MI10 0.610 0.050 91.0 334.8 243.8 65.8
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Table A2.2.1(c).

(Cont'd)

Station : C3
Period Oct. 21, 1981 - Nov. 5, 1981
Harmonic Constants
Name Major Minor Inc G Gt G-
1 70 15.240 0.000 77.4 180.0 102.6 257.4
2 MSF 3.301 1.363 71.1 190.5 119.5 261.6
3 01 1.500 0.283 50.6 358.0 307.4 48.5
4 K1 0.873 -0.492 36.0 16.0 340.0 52.0
5 M2 22.096 -5.413 58.2 348.5 290.4 46.7
6 S2 12.413 -4.326 59.0 0.8 301.7 59.8
7 M3 3.662 0.850 60.8 246.3 185.4 307.1
8 SK3 1.765 0.314 93.8 119.0 25.2 212.8
9 M 10.571 -0.310 54.2 50.7 356.5 104.9
10 MS4 14.968 -0.745 49.2 78.5 29.3 127.8
11 S4 2.806 1.899 38.9 50.4 11.5 89.3
12 2MK5 1.597 0.047 32.9 101.0 68.2 133.9
13 2SK5 0.780 0.280 121.6 56.5 295.0 178.1
14 M6 2.294 0.519 179.3 274.6 95.3 93.8
15 2MS6 5.570 -0.943 18.3 119.0 100.7 137.4
16 2SM6 3.006 -0.846 13.6 139.4 125.8 153.0
17 3MK7 1.257 0.029 164.3 316.6 152.2 120.9
18 M8 1.018 0.627 81.5 286.1 204.5 7.6
19 M10 0.608 -0.019 5.4 173.7 168.3 179.1
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Table A2.2.1(d). (Cont'd)
Station : Cb
Period Nov. 5, 1981 -~ Dec. 3, 1981
Harmonic Constants
Name Major Minor Inc G Gt G™
1 120 23.469 0.000 67.5 180.0 112.5 247.5
2 MSF 7.095 0.050 47.1 212.7 165.6 259.8
3 201 1.426 -0.209 22.4 268.7 246.3 291.1
4 Q1 0.460 -0.256 65.2 110.4 45.1 175.6
5 01 2.737 -0.145 55.6 70.8 15.2 126.4
6 NO1 0.809 0.225 166.8 27.4 220.6 194.2
7 Kl 2.033 -0.071 56.5 122.4 65.9 178.9
8 Jl 0.568 0.035 34.7 184.3 149.6 218.9
9 001 0.794 -0.392 57.9 170.5 112.6 228.4
10 UPS1 0.325 -0.098 66.1 70.2 4.1 136.3
11 N2 7.413 0.350 57.0 330.1 273.1 27.0
12 M2 41.209 2.095 53.2 0.3 307.2 53.5
13 S22 16.985 2.446 50.4 15.5 325.2 65.9
14 ETA2 1.152 0.460 67.2 352.2 285.0 59.4
15 MO3 2.283 -0.783 39.3 71.3 32.0 110.6
16 M3 0.482 -0.011 137.1 152.5 15.4 289.6
17  MK3 1.604 -0.560 60.0 76.7 16.8 136.7
18 SK3 0.958 0.128 53.3 94.1 40.8 147.4
19 MN4 3.096 -1.234 43.7 312.9 269.2 356.5
20 M4 9.336 -3.617 41.4 336.1 294.8 17.5
21 Ms4 7.667 -4.096 40.0 357.4 317.4 37.4
22 S4 2.060 -1.396 16.3 304.2 287.9 320.4
23 2MK5 2.167 -0.454 66.4 40.9 334.6 107.3
24 2SK5 0.601 0.075 138.4 324.4 186.0 102.9
25 2MN6 2.14c -0.575 110.2 264.4 154.2 14.7
26 Mp 3.813 -1.515 99.6 283.0 183.3 22.6
27  2MS6 5.422 -2.082 99.5 327.6 228.1 67.1
28 2SM6 1.882 -1.330 81.7 314.7 232.9 36.4
29  3MK7 1.214 -0.913 131.6 0.5 228.9 132.1
30 M8 2.657 -1.122 67.3 324.1 256.7 31.4
31 M0 0.738 -0.035 139.1 279.8 140.7 58.9
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Table A2.2.1(e). (Cont'd)

Station : C6
Period : Nov. 6, 1981 - Dec. 3, 1981

Harmonic Constants

Name Major Minor Inc G Gt G”
1 Z0 27.494 0.000 84.0 180.0 96.0 264.0
2 MSF 7.911 0.038 69.8 212.2 142.4 282.1
3 01 3.062 -0.222 66.1 61.4 355.3 127.5
4 K1 1.915 -0.163 59.1 106.9 47.8 166.0
5 M2 44.024 -4.170 65.7 5.6 299.9 71.3
6 S2 19.133 -1.162 63.6 16.6 312.9 80.2
7 M3 0.530 0.252 153.5 123.2 329.7 276.6
8 SK3 1.448 -0.252 83.1 119.7 36.6 202.8
9 M4 9.603 -2.954 73.0 334.8 261.8 47.7
10 MS4 7.928 -3.043 75.0 356.5 281.5 71.5
11 S4 1.588 -0.660 52.3 322.1 269.8 14.4
12 2MK5 1.994 -0.421 86.3 48.8 322.5 135.1
13 2SK5 0.674 -0.096 155.8 330.2 174.4 126.1
14 M6 2.499 -0.414 144.5 285.6 141.1- 70.2
15 2MS6 3.516 -1.488 139.9 330.4 190.5 110.3
16 2SM6 0.876 -0.202 117.5 314.3 196.7 71.8
17 3MK7 1.057 -0.602 51.6 116.3 64.7 167.9
18 M8 2.327 -0.753 80.1 334.2 254.1 54.3
19 M10 0.727 -0.504 151.6 295.6 144.0 87.1
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Wind data.

Table A2.3.1(a).

HOURLY WIND SPEED AND DIRECTION

Oct.
1IHR

1981
12HR

WS WD

10HR
WS WD

.-

8HR 9HR

WS— WD WS WD

7HR
WS WD -

6HR
WS WD

4HR 5HR
WS WD

WS WD

1HR 2HR 3HR
WS WD WS WD

WS WD

Day

WS WD

25
26

1.6 W

2.8 ESE 2.4 SSE 2.2 SSE 1.9 SSW
2.7 SE

5.2 UNW 5.0 WNW 5.5 WNW 4.4 WNW 6.5 WNW 11.1 WNW 0.7 NNE 1.5 W

6.5 WNW 5.0 WUNW 4.4 W

2.5 ESE 2.7 SE
2.5 SE

2.2 SE

1.9 ESE 1.7 ESE 2.0 SE 2.1 SE

1.7 SE
2.0 SE
29 11.1 W

27
28

3.2 SSE11.5 W

3.2 SE 2.7 SE

1.5SSW 1.2 SE

2.0 SE
10.5 WNW 9.4 WNW 9.1 WNW 8.5 WNW 8.6 WNW 7.8 WNW 7.2 WNW 5.7 NW

2.2 SE

2.1 SE

3.5WNW 3.5 W

3.6 NW

3.0 SSE

6.8 NNW 8.7 NW

2.5 SSE 2.9 SSE 3.1 SSE 3.0 SSE 3.0 SSE 3.1 SSE 5.7 S

2.3 SSE 2.0 ESE 2.3 SSE 2.2 S
3.2 SE

30
31

7.8 NNW 7.2 WNW 5.6 NW

5.0 SSW 4.2 SW 6.0 WNW 7.2 NW

2.9 SSE 3.4 S

T A

24HR
WS WD

23HR
WS WD

22HR
WS WD

21HR
WS WD

20HR
WS WD

19HR
WS WD

18HR
WS WD

17HR
WS WD

16HR
WS WD

15HR
WS WD

13HR 14HR
WS WD

WS WD

Day

6.6 WNW 6.0 WNW 5.9 WNW

1.3 SE

0.9 SE
7.0 W

6.4 W 7.2 W 6.1 WNW 6.0 W
1.2 SSE 1.4 SSE 1.8 SE

2.8 WSW 1.9 WSW 1.3 S

4.4 WSW 6.9 W

25

1.5 ESE 1.6 SE
1.0 SE

2.3 WSW 3.2 WSW 3.0 W

26

1.7 SE

4.8 WSW 11.8 WNW

6.6 W

0.9 ESE 0.7 SE

.8 WNW 5.9 WNW 6.4 WNW 7.1 W

0.8 SSE 1.0 SSE 0.9 SE
6

.2 SSE
.0 SE
5.0 NNW

N ™

SW
5.7 NW

(Vo M V)
~ W0
- ™M

2.4 SSW 1.88S
3.0 SW

2.6 S

2.6 SW

2.4 SW
3.9 SSW 3.7 SSW 3.0S

2.5 SW

1.9 WSW 2.9 WSW 3.1 WSW 2.5 SW

3.1 SSW 3.5 SSW 3.5 SSW 3.8 SSE 3.6 S

2.6 W

29
30

6.2 NW

7.1 NW 7.6 NW 6.7 NW 6.2NW 55N 7.0NW 7.7 NW 8.0NN 7.3 NW

31




12HR

WS WD
7.0 NW

6.5 NW
3.7 NE
1.2 W

Nov. 1981
11.5 WNW 11.2 WNW 7.7 WNW 5.7 W

11HR
WS WD
3.2 ENE 3.9 NNE

1.9 ENE 1.3 N

3.6 ENE 2.7 ENE
8.5 W

3.5 NE

10HR

WS WD

4.0 E

9.4 W

2.4 NNE 2.5 NNE 1.7 NNE

9HR
WS WD
3.3 E
10.4 W

4.4 NNE 3.8 NE
3.3N

3.4 ENE 4.2 NE

8HR

WS WD
4.4 WSW 3.8 WSW 4.0 WSW 3.9 WSW 4.0 WSW

6.1 NNE 4.2 NNE 4.5 NNE 4.6 N

2.2 E
4.2 E
11.8 WNW 9.2 WNW 7.1 W
9.4 W
4.9 NW

7HR

WS WD
2.2 ENE 1.8 ESE 1.3 ESE 1.3 ESE 0.9 SW

5.1 NNE 4.6 NNE 3.6 ENE 3.7 NE
9.0 W

8.5 NNE 8.0 NNE 9.0 NNE 8.1 NNE 7.6 NNE 5.6 NW

6.0 NNW 5.5 N
5.3 NNE 5.7 N

2.4 E
4.6 E
6.3 NW
5.9 W

6HR
WS WD
2.8 E
5.8 N
9.5 W
7.4 NW
6.2 W

5HR

WS WD
4.3 NNE 4.6 NE

7.6 NW

7.8 NE
4.8 NNW 4.8 NNW 3.9 N

9.7 W

2.5 E
9.3 W
10.3 NW
5.9 W

HOURLY WIND SPEED AND DIRECTION

4HR
WS WD
4.7 NNE 5.0 NNE 2.9 NE

1.5E
11.5 WNW 12.0 W
4.6 N

8.6 NW

5.6 W

NW 10.9 NW

3HR
WS WD

9 W

4 W

6.9 NNE 7.7 NNE 7.2 NE

4.6 N
9.5 NW
8.1 NNW 8.1 NW
5.0 NW
6.1 SW
NW 6
6

(Cont'd)
W
W

2HR
WS WD

5

5

2.6 ESE 1.4 ESE

4.7 NNW 4.7 N
6.2 WNW 8.8 N
4 10.0 WNW 9.3 WNW 9.5 WNW 9.4 WNW 9.6 WNW 8.0 WNW 8.0 WNW 6.1 WNW 7.4 WNW 8.5 WNW 7.7 WNW
5.3 NW
5.3 SW

7
6

1HR
WS WD
3.5 SW

9.7 M
2.5 ENE 4.9 NE

7 10.2 NW 10.1 NW

4.4 N

3
6
10

Table A2.3.1(b).
Day
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2.2 WNW
2.1 SSW 2.6 SSE

7.6 NNW

1.3 NW

3.2 WNW 2.4 WNW 5.8 WNW

5.2 NNE 5.2 NNE 6.5 NNE 4.9 NNW

3.3 ENE 3.7 ENE 3.3 ENE 3.1 ENE 3.4 ENE 3.1 ENE 3.6 ENE 3.2 ENE
3.5 NW

6.5 NNW 6.3 NNW 8.6 NW

6.5 NNW 4.8 NNW 3.9 NNW 4.4 NNW 4.3 NNE 3.9 N
1.2 NE

4.4 NW
4.0 NE

3.9 WNW 3.2 NW

1.2 NW
4.5 NW
3.0 NW
1.8 ENE

2.2 ENE 3.1 NE

1.5 NW
7.6 NW

3.2 N
4.4 NW
2.0 E

0.9 ESE

4.0 NW

7.4 NW
1.9 ESE 1.5 E

1.9E

3.3 WNW 2.7 NNE 2.7 NW
1.3 ENE 1.6 ENE 2.7 NE

2.0 ESE 1.9 SSE 2.7 S

2.7 WUNW 2.2 NW

5.9 NW
7.4 NW

1.4 E

6.4 NNW 7.5 NNW 4.8 N
1.6 ESE 1.7 ESE 0.7 S

6.5 NW
2.0 ENE

5.8 NW

2.0 SE
2.4 SSW 2.4 SSE 2.4 SSE 1.8 SE
6.4 WNW 5.2 NNW 4.6 NW

3.5 NNW 3.0 NW
1.9 ENE 1.4 E

6.9 NW
4.2 NW
2.1 SE
7.4 NW
6.1 NW

2.5 E

5.8 NW

6.9 NW
1.7 E

8.1 NNW 7.2 NW
4.1 WNW 3.8 NW
1.9 SSE 2.6 SE
1.9 SSW 2.1 S
7.6 NW

7.5 NNW 6.3 NW
4.0 ENE 5.1 NE

7.1 NNE 7.0 NNE 5.6 NNE 3.5 ENE 1.9 E
1.8 E

5.9 WNW 4.0 N
7.9 NNW 6.7 NNW 8.1 NNW 6.6 NW

7.8 NW

7.5 NNW 7.4 NNW 6.8 NW
2.7 E

1.9 SE

1.98

7.5 NW

3.1 ENE 2.8 E
1.4 ENE

8.5 NW
4.3 NW

8.1 NW
7.8 NW
7.0 NW
1.9 ENE

5.5 W

2.5 E
1.8 ENE 1.0 ENE 2.2 ENE 2.3 ENE 2.7 NE

5.6 NW
8.3 NNW 7.9 NW

5.0 NNE 5.3 NE

8.4 NNW 8.4 NW
1.8 E

5.2 NNE 5.9 N
4.6 NE

3.3 WNW 4.2 NW
2.2 ESE 1.4 SE
1.5SSE 1.7 S
8.7 NW

4.8 W

6.9 NW

17
18
19
20
21
22
23
24
25
26
27
28
29
30




(Cont'd)

Table A2.3.1(c).

HOURLY WIND SPEED AND DIRECTION

Nov. 1981

13HR
WS WD

24HR
WS WD

23HR
WS WD

22HR
WS WD

20HR 21HR
WS WD

WS WD

15HR 16HR 17HR 18HR 19HR
WS WD WS WD WS WD WS WD

WS WD

14HR

WS

Day

WD

1.5ESE 1.8 ESE 2.5 ESE 1.6 E

2.8 NNE 3.8 NNE 2.8 ENE 2.6 ENE 2.5 ENE 3.1 E

1.3 E

3.4E

W
W

9

6
5.9 NNW

2.5 ENE

7

12.1 WNW 11.3 WNW 9.5 WNW 8.5 WNW 3.0 WNW 9.0 WNW 6.5 W

12.3 WNW 12.5 WNW 10.9 WNW 9.1 WNW 11.1 WNW 10.1 W

3.0 WNW 12.9 WNW 13.6 W

3 11.8 WNW 12.9 WNW 12.8 W

1.7 NW
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NW

9.

10.6 WNW 10.3 WNW

3.2 E

4.9 NNW 5.4 NuW

2.8 ENE 3.1 E

8.2 WNW 6.9 NW 6.6 NW

6.4 NW
3.2 ENE 3.1 ENE 2.8 ENE 2.7 E

5.3 NW

4.9 NW
4.8 NE

6.4 NW
4.9 NE

5.3 NW
4.3 NE

6.7 NW
4.4 NE
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7.2 W

9
10
11

9.4 WNW 8.1 WNW 8.6 WNW 9.7 WNW 9.7 WNW 7.6 NW

1.5 SW

8.8 WNW 9.5 NW

2.4 W

6.3 WNW 8.6 WNW 7.4 WNUW
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1.5W
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7.4 NW

3.6 NNW 4.7 NW
7.0 NW
3.7 N

2.0 NE

2.3 NE

3.5 SE

4.0 NW
2.7 N

15
16
17
18

6.9 NW
1.8 NW

1.8 ESE 2.1 SE

5.6 NW
1.8 SSE 1.5S

1.8 NW

7.4 NW
2.9 NW
2.1 SE

5.7 NNW 6.8 NNW 6.1 NNW 7.2 NW
3.3 WNW 4.1 WNW 3.6 NW

4.9 NW

6.2 NW
3.1 N

4.2 NW

2.7 NW
1.7 W

3.0 NW

4.2 NW

1.4 SE
1.8 SSE 2.4 SSW 2.4 SW

1.5 SSE 1.6 SE

3.1 WNW 3.2 WNW 2.4 WUNW 1.2 S

2.2 SSW 2.5 SSW 2.8 SSW 2.9 SW

4.4 NNW 4.9 NW

2.6 W

[Yo Vo)
— O

9.8 NW
6.4 NNW 5.0 NNE 4.0 NE

1.4 ESE 1.3 ESE 1.7 SE

11.1 NW 11.0 NW 10.7 NW

2.2 SE
9.5 NW 10.2 NW 10.1 NW

8.6 NW

6.5 NW

19
20
21

6.2 NW

6.2 NW
1.6 E

6.9 NW
2.2 E

8.5 NW

1.7 NE
11.0 NW 10.2 NW

8.7 NW 10.1 NW 10.2 NW

9.4 NW
1.4 WNW 1.4 WUNW 1.7 NW

7.8 NW

1.5 SW
7.6 NW

1.5 NNE 2.0 NW
8.1 WNW 9.4 WNW 10.3 NW

22
23
24

9.1 NW 8.7 NW 8.4 NW 6.9 NW
3.4 NNW 4.1 NNE 4.7 NNE 3.7 NNE

4.5 NNW 3.8 NW

6.0 W
5.3 WNW 6.4 NW

5.7 W
3.3 NE

5.4 NW 3.4 NW 4.4 NW

3.2 ENE 1.6 ENE 2.6 ENE 2.3 ENE 1.1 E

5.8 NW

1.6 ENE
6.0 NW

1.0 NE

6.3 NW

8.4 NNW 7.2 N
4.7 N

1.1 ENE 1.3 ESE 1.1 ENE 1.2 S

25
26
27
28

7.5 NW
7.5 NW

6.2 NW
5.1 NNW 5.8 NNW 4.1 NNW 3.8 N

8.7 N

6.7 NW
9.6 NW

5.8 NW
9.9 NW

4.1 NW
8.4 NW

6.0 NW

4.6 NW 4.5 NW
8.6 NNW 8.4 NW

3.4 NNW 4.6 NNW 5.2 NNW 5.6 NW

3.2 NE
0.6 S

3.6 NW 4.0 NW

8.8 NNW 9.1 NW

4.6 NW
3.7 N

9.4 NW

4.2 NW
2.1 E

1.7 E

6.4 NNW 8.3 NW

1.8 ESE 1.6 E

1.5E
3.6 NNE 3.7 NNE 6.4 NW

1.6 E

2.2 ENE 1.5 E

2.5 NE

29
30

8.9 NW

1.6 WNW 0.3 NNW 1.1 ENE 3.4 NE




(Cont'd)

Table A2.3.1(d).

HOURLY WIND SPEED AND DIRECTION

Dec. 1981

12HR
WS WD

11HR
WS WD

10HR
WS WD

9HR
WS WD

8HR
WS WD

7HR

6HR
WS WD

5HR
WS WD

4HR
WS WD

3HR
WS WD

2HR
WS WD

1HR
WS WD

Day

WD

WS

9.0 NNW

8.1 NNW 6.1 NW

8.1 NW
4.6 N
1.6 ESE 2.0 ESE

8.8 NW

11.3 NW 10.6 NW 11.2 NW 11.4 NNW 10.9 NNW 10.6 NNW 9.0 NW

1
2

5.9 NNW

6.2 NNW 5.7 NNE 5.3 NW

7.8 NW

5.1 NW

3.0 WSW 3.4 WSW 2.6 WSW 2.2 SW

6.9 NNW 6.6 NNW 5.9 NW

6.5 NW

4.4 WSW 6.0 W
6.1 NW

1.9 SE
9.1 NW 7.7 NW

3.6 NNW 2.9 NNW 1.8 ENE 2.3 NE

4.1 NW
SW 5.0 WSW 5.2 WSW 5.5 WSH 4.9 WSW 4.9 W

NW 8.2 WNW 8.9 WNW 8.9 NW

4 N
8 W
6 W

.
.
.

4
4
7

3
4
5

5.8 NW

2.5 SSE 1.9 SSE

5.5 NW
3.3 WNW
4.2 NW

0 WNW
7 NNW

.
.

5N 5
7.1 NNW 5.3 NNW 5.5 NNW 5

4.4 NW

4.
6.2 WNW 7.2 WNW 6.8 WNW 4.8 NW

4.8 NW

6.0 NW

4.9 WNW

2.1 NNW 2.5 NW

3.4 NW
4.5 NW

5.2 NW
2.9 N
2.3 SE

5.4 NW

6.3 NW

3.3 NNW 5.9 NW

6.0 NW

8

4.0 NW

3.9 NW
2.1 ESE 2.4 SE

3.4 NNE 3.3 NW

9
10

1.2 SSE 1.1 WSW

1.5 ESE 1.8 SW

1.6 ESE 1.7 SE
4.5 WNW 3.6 WNW 2.8 WNW 2.3 SSE 2.0 SSE 1.8 SE

7.3 NW
NW 8.5 NNW 8.1 NNW 7.4 NNW 8.1 NNW 8.9 NNW 9.6 Nu

1.3 E
7.6 NNW 6.9 NNW 7.4 NNW 8.6 NNW 9.6 NNW 8.7 NW

1.9E
5.5 W
NW 9.5 NW

3.5 NNE 2.0 ENE

3.5N

9.1 WNW 10.2 WNW
9.6 NNW 9.1 NNW 8.8 NNW 9.0 NW
3.2 N 4.0 NNE

9.8 NW 10.2 NW
7.7 NNW 9.4 NNW 11.7 NW 11.0 NNW 11.6 NNW 11.3 NW

9.3 WNW 7.1 NW

7.1 NW
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W
W
N
8.2 NNW 9.4 NNW 8.8 NNW 9.5 NNW 9.3 NNW 9.4 NNW 8.3 NNW 5.8 NNW 5.3 NNW 4.8 NW

1.6 ESE 1.1 ESE 1.2 ESE 1.2 ESE 0.8 ESE

1.8 ESE 1.7 ESE 1.5 E

1.4 E

1.4 ESE 1.7 E

1.6 E

1.5 SE
1.6 E

1.6 SE
1.6 E

16
17
18
19

1.1 ENE 1.0E

1.4 E
1.4 E

2.1 E

1.1 ESE 0.8 ESE

2.1 NW 1.9 ENE 2.0 ENE 1.8 E

2.4 ENE 2.0 E

2.6 NE
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2.8 SSW 1

2.5 SSE 2.3 SSE 2.0 SE
20 11.8 WNW 11.0 WNW 10.4 WNW 10.2 NW

2.4°S

8.1 NW 10.3 NW

0.9 SSE 1.2 SE

1.8 SSE 1.9 SSE 0.5 S

2.0S

2.5 NW 2.7 NW 0.7 NNE

2.1 NW
3.2 W

9.6 WNW 9.3 W

2.5 NW
3.9 W

21

3.0 SSW 2.6 SW

1.2 SSE 2.5 S

1.3 S

3.0 WSW 1.5 SSW 1.8 SSE

22

9.2 NW
7.7 WNW 7.4 WNW

9.7 NW

9.8 WNW 9.8 WNW 11.7 NW 12.3 WNW 10.3 NNW 9.4 NNW

23
24
25

3.0 NW

2.1 SSE 1.2 SSE 3.0 SW

4.1 NNW 2.5 \W

5.2 NW
4.1 SW

8.3 NNW 5.9 NW

2.3 SSE
2.8 SW

3.9 SSE 4.0 SSE 3.2 SSE 2.5S

2.5 SE

2.0S

4.3 SSW 3.0 S

2.7 SSW 3.1 SW

3.0 SE

2.4 SW

1.9 SSE 2.7 S 2.3 S
2.0 SSW 2.5 SSW 1.5S
2.7 ESE

1.0

2.8 SSE 2.5 SSE 2.5 SSE 2.3 SSE 2.1 ESE 2.1 SE

1.2 ESE 1.4 ESE

26
27

2.1 SSW

2.4 NE
12.1 NW

S

1.0S

1.4 SE

1.3 ESE

1.3 ENE 1.5 ENE

1.5 SE
14.5 NW

1.0 SE

1.0 WSW 2.1 NW

1.0 ESE 2.8 SE

1.0 SE

1.8 E

0.7 ESE 1.1 ENE
29 11.2 WNW 13.9 NW 12.6 NW

28

12.5 NW 12.5 NW 12.9 NW 13.1 NW

13.9 NW

14.9 WNW 14.6 NW

4.6 NNE 3.8 NE

1.0 SSE 3.7 NNE

5.2 NNE 4.9 NNE 3.9 N

1.6 SE

6.3 NNW 4.0 NNE 4.8 NNE

1.8 SE

5.3 WNW 7.4 NW 6.8 NW
3.0 NW

30
31

1.3 SE

2.2 SE

2.2 ESE

1.3 E

2.6 ENE



(Cont'd)

Table A2.3.1(e).

HOURLY WIND SPEED AND DIRECTION

Dec. 1981

24HR
WS WD

23HR
WS WD

22HR
WS WD

21HR
WS WD

20HR
WS WD

19HR
WS WD

18HR
WS WD

17HR
WS WD

16HR
WS WD

15HR
WS WD

14HR
WS WD

13HR
WS WD

Day

9.4 NNW 6.3 NNW 7.6 NNW

3.7 NW
1.7 S

13.1 NW 15.2 NW 14.6 NNW 14.7 NNW 16.3 NNW 13.5 NNW 11.9 NNW 11.6 NNW 8.6 NW

1

4.0 NNW 5.0 NW

7.0 NNW 5.3 NW

7.0 NW 7.8 NW

7.8 WNW 1.5 W
6.2 WSW 3.6 WSW 3.7 WSW 3.3 WSW 4.1 WSW 4.4 WNW 6.3 WNW 5.9 WNW 7.4 WNW

6.3 NW

6.2 NNW
2.2 SW

3.1 SSW 4.8 WSW

1.1 SSE 1.5 SE

5.6 W 4.5 W

6.6 W

5.1 W

3

4.0 WSW 6.1 W

4
5

4.7 NW

6.2 NW

5.9 NW

5.7 WNW 5.7 NW

4.6 NW 4.7 NW

4.6 NW

4.0 NW

5.0 NNW 4.6 NNW 4.3 NW
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1.2 SSE 1.3 SSW 1.9 SSE 1.8 S

3.0 WSW 3.4 WSW 6.6 W

3.0 WNW 2.2 WNW 1.7 WNW 0.9 SSW

3.1 WNW 3.3 WNW 3.4 NW
SW 3.5SW 4.6 WSW 4.1 W
NW

10

8.1 WNW
7.0 NNW

7.2 W

7.8 NNW 8.0 NW

9.3 NW

4.9 W 4.1 W

4.3 W
7.5 NNW 8.5 WNW 9.1 NW 10.9 NNW 11.4 NNW 8.9 NNW 8.5 NW

9.8 NNW 10.8 NNW

9.6 WNW 9.8 WNW 10.6 NW 12.1 NW 11.0 NW 10.1 NW 10.9 NNW 10.0 NNW 9.4 NNW 3.0 NNW

10.7 NW 12.1 NW 11.8 NW 11.5 NW 10.9 NNW 10.1 NNW 11.4 NNW 10.6 NNW 10.1 NW

8.8 NW

7.7 NW
10.3 NW

13
14
15
16
17
18
19
20
21

L
o
=

1.3 ESE

2.2 NNE 1.2 E

3.7 NW 3.1 NW 3.3 NW 2.8NW

2.6 NNE 2.3 NNW 3.2 NW 4.1 NW

3.4 NE

1.8 ENE
2.5 WNW

1.6 ENE
3.2 W

1.8 E
4.0 W

1.6 E
1.4S

4.1 NNE 1.8 E

1.6 SE
10.3 NNW 11.1 NW 15.0 WNW 14.4 WNW 13.4 WNW 12.8 WNW 13.1 WNW

3.6 NW
1.4 E

2.7 NNE 3.7 NNE

3.7 NW
11.0 W

3.1 W

1.3 SE

3.8 NW
8.3 W

3.8 NW

7.5 W
4.4 WNW 3.0 WNW 2.6 WNW 2.6 NW

1.35S
3.4 SSW 3.0 SSW 2.9 SW

8.4 W

9.6 W

3.7 NW 3.6 WNW 3.6 WNW 3.3 WNW

1.6 S

3.1 WNW 4.0 WNW 4.0 NW

W

2.0

1.6 SSE 3.1 WSW 3.9 WSKW

5.0 SW

1.5 SE

1.9 SE

1.8 ESE
4.3 SW

1.9 SE

1.5 SE

1.2 SE

1.2 S

7.0 W

7.4 M

4.5 WSW 4.4 SW

4.0 SW

5.1 SW
9.6 NW

0.8 WSW 1.3 SSE 1.4 SE

2.2 SSE 2.1 SSE 1.8 S
1.9 SSW 1.4 SSW 2.2 SSW 2.1 SSW 1.9 SW

3.2 SSW

11.5 WNW 11.9 WNW 12.0 WNW 10.2 NW

22
23

8.6 NNW
1.6 SSE
2.7 SSE

9.0 NW

1.8 SE

9.7 WNW 8.7 NW

1.8 SE

5.1 NW
1.9 SE

8.3 NNW 6.4 NW

1.8 SE

1.9 SE

1.6 SE
2.0 SSE

1.7 N

24
25
26
27
28
29
30
31

2.1 SSE 2.8 S
1.1 SSW
0.9 SE

2.5SSE 2.3 SSE 2.1S
1.9 SSW

1.7 SSE 1.6 S

2.5SSE 2.2S
2.9 SW

1.1 SSE 1.2 SE

0.4 SE

1.3 SSW 1.2 SSW

1.5 SSW 0.3 S

1.05S

1.8

1.1 SSE 1.5 SE

1.8 SSE 1.9 SSE

1.8 WNW 4.1 NW

1.6 E
2.7 N

0.4 ESE
12.4 NW 11.1 WNW 10.6 WNW 10.3 WNW 8.1 WNW

1.5N

2.1 SE
4.6 N

0.6 SSE 1.1 SE

1.5 ESE 2.3 SE
5.4 N

2.5 N 0.8 NE

1.8 N

0.8 SSE
2.8 N

2.8 NNW 3.7 N

5.3 NW

5.9 NW
3.7 NW

6.8 NW 6.2 NW
5.5 W

7.0 NW

9.8 NW

2.8 NNW 3.0 NNW 2.5 NW

2.8 NNE 3.6 NW

6.6 W

3.3 NNW 4.2 NW

3.5 NNE

5.8 W




(Cont'd)

Table A2.3.1(f).

HOURLY WIND SPEED AND DIRECTION

Jan. 1982

12HR
WS WD

11HR
WS WD

10HR
WS WD

9HR
WS WD

8HR
WS WD

7HR
WS WD

4HR SHR 6HR
WS WD WS WD

WS WD

1HR 2HR 3HR
WS WD WS WD

WS WD

Day

6.1 NW

4.6 NNW 6.9 NW

6.6 NW

7.5 NW

7.8 WNW 7.9 NW

5.2 W

8.5 NNW 6.8 NW

9.1 WNW 7.1 NW

8.5 W

5.3 W
2.3 SSE 2.3 ESE 2.8 ESE 2.8 ESE

5.7 W 5.5 W
5.7 NW

5.6 W

2.5 ESE 2.1 ESE

3
4
5
6
7
8

7.5 NNW 8.8 NNW

6.3 NW

4.0 NNW 3.9 NNW 2.2 NNW

8.0 NNW 8.7 NNW 7.0 NNE 7.3 NW

5.3 NNW 5.3 NW

6.8 NW

3.4 WSW 3.4 N

3.0 SW

3.3 NW

6.3 WNW 5.9 WNW 5.6 W

6.1 NNW 4.7 NW

7.1 NW
3.2 N
5.6 NNW 5.7 NNW 5.2 NW

7.0 NNW 7.5 NW
3.4 SW

1.8 S
0.9 E

3.8 SSW 4.4 SSW
4.4 WNW 3.4 NW

1.4 SE

1.4 SSE 1.2 S

0.7 ESE 1.3 S

3.7 N

1.8 SE
4.7 WSW 4.0 SW
4.2 NW

3.4 N

3.6 NW

1.4 E

3.7 NNE 1.9E

3.7 NW

4.1 SW
4.4 NW

4.0 SW

1.18

5.2 NNW 4.9 NW

1.3 SE 0.9 SE

6.0 NNW 4.7 NW

1.3 ESE 2.0 SE

5.1 NW
3.4 NNW 2.5N0 1.7 E

3.9 WSW 4.4 NW

9
10

2.5 SSW 3.2 S

3.9 SSE 3.1 S

3.9 SSE 4.0 S

4.0 SE 3.8 SE

3.5 SE

9.6 NW 7.9 NW

8.7 NW

9.3 NW 8.7 NNW 8.8 NW

12

24HR
WS WD

23HR
WS WD

22HR
WS WD

21HR
WS WD

20HR
WS WD

19HR
WS WD

18HR
WS WD

17HR
WS WD

16HR
WS WD

15HR
WS WD

14HR
WS WD

13HR
WS WD

Day
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3.8 NW

5.5 NW
3.1 SE

4.3 NW
13.6 NW 13.8 NNW 13.6 NW

3.4 NW

4.3 NNW 4.1 NW

5.6 NW 6.3 NW 5.5 NW

6.6 NNW 6.4 NW 6.7 NW

9
10

3.3 SE

1.2 ESE 1.4 SSE 1.5 SE

1.6 SSE
5.0 WSW 6.3 W

9.8 NW

12.4 NNW 12.8 NW

7.1 WNW 10.0 WNW 11.6 NW 12.1 NW

11
12

4.1 NNE

7.7 NW 7.3 NW 6.4 NW 5.4 NW

5.2 NW




Table A2.3.2(a). Wave data.
Hs Tz Hma x THma x
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
81 294 21 C
81 295 00 0.65 2.93 1.07 4,00 0.551 1.634
81 295 03 F
81 295 06 F
81 295 09 F
81 295 12 3.15 5.97 5.20 6.00 0.736 1.649
81 295 15 1.83 6.14 3.15 7.30 0.784 1.721
81 295 18 3.16 6.70 4.96 8.00 0.720 1.572
81 295 21 3.50 6.38 5.14 7.80 0.672 1.467
81 296 00 3.04 6.12 4.68 6.80 0.654 1.538
81 296 03 M
81 296 06 M
81 296 09 2.82 5.96 4.48 6.80 0.628 1.591
81 296 12 3.82 6.32 5.82 7.30 0.631 1.523
8l 296 15 3.47 6.45 4.90 8.70 0.675 1.412 15 min
81 296 18 3.15 6.12 4.98 7.60 0.664 1.581
81 296 21 3.07 5.97 4.32 8.00 0.674 1.405
81 297 00 3.12 6.49 5.12 7.00 0.728 1.641
81 297 03 3.08 6.74 4.90 8.10 0.754 1.591
81 297 06 3.04 6.30 5.04 8.20 0.786 1.656
81 297 09 2.83 6.19 4.60 7.90 0.749 1.628
81 297 12 2.51 6.20 4.05 7.50 0.697 1.616
81 297 15 1.91 5.63 2.90 6.50 0.729 1.522
81 297 18 1.72 5.67 2.63 7.30 0.723 1.533
81 297 21 1.76 4.82 2.85 6.00 0.686 1.618
81 298 00 1.72 5.00 2.78 5.50 0.520 1.620
81 2983 03 1.58 4 .87 2.70 5.00 0.566 1.708
81 298 06 1.36 5.13 1.93 5.50 0.669 1.418
81 298 09 1.05 4.79 1.80 6.00 0.634 1.720
81 298 12 0.94 4,94 1.52 5.20 0.518 1.626
81 298 15 1.06 4.67 1.90 5.50 0.615 1.787
81 298 18 F
81 298 21 0.90 4.29 1.58 4.50 0.593 1.764
81 299 00 1.08 4.02 1.93 5.00 0.650 1.793
81 299 03 1.07 4.34 1.55 6.90 0.624 1.455
81 299 06 0.98 4 .56 1.70 7.00 0.732 1.731
81 299 09 0.62 5.19 1.03 6.50 0.746 1.673
81 299 12 0.76 4.77 1.13 5.00 0.581 1.488
81 299 15 0.69 4.28 1.08 5.00 0.543 1.573
81 299 18 0.54 4.83 0.85 5.00 0.520 1.587
81 299 21 0.41 4.78 0.60 6.00 0.699 1.458




Table A2.3.2(b). (Cont'd)
Hs Tz Hmax THma x .
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
81 300 00 0.49 4.19 0.78 4.00 0.571 1.602
81 300 03 0.38 4.18 0.55 5.00 0.579 1.446
81 300 06 C
81 300 09 C
81 300 12 C
81 300 15 0.39 3.75 0.58 3.00 0.532 1.506
81 300 18 0.54 5.06 0.95 5.00 0.518 1.757
81 300 21 0.48 5.67 0.80 6.00 0.420 1.666
81 301 00 0.58 4.73 0.96 5.40 0.475 1.646
81 301 03 0.54 4.49 0.88 4.20 0.519 1.628
81 301 06 0.45 4.27 0.70 6.00 0.366 1.559
81 301 09 C
81 301 12 1.24 3.31 1.95 4.00 0.576 1.572
81 301 15 1.49 4.28 2.70 5.00 0.471 1.810
81 301 18 1.17 4.18 1.93 5.20 0.623 1.656
81 301 21 0.85 3.86 1.23 6.00 0.618 1.449
81 302 00 1.13, 3.54 1.80 4.00 0.547 1.597
81 302 03 1.54 4.69 2.53 5.60 0.426 1.644
81 302 06 1.75 4.91 2.50 6.60 0.684 1.427
81 302 09 1.25 5.77 2.03 7.00. 0.681 1.627
81 302 12 1.26 5.53 2.03 7.00 0.570 1.616
81 302 15 1.20 5.38 1.85 6.00 0.452 1.539
81 302 18 0.86 4.76 1.40 6.20 0.593 1.637
81 302 21 0.82 5.01 1.42 6.00 0.502 1.736
81 303 00 0.78 4.25 1.30 5.00 0.553 1.661
81 303 03 0.72 5.36 .18 4.40 0.429 1.647
81 303 06 0.76 4.15 1.32 5.00 0.516 1.738
81 303 09 1.08 5.32 1.78 6.00 0.492 1.651
81 303 12 1.46 5.07 2.38 6.00 0.622 1.633
81 303 15 1.07 4.76 1.81 5.00 0.571 1.690
81 303 18 1.27 4.20 1.95 6.70 0.665 1.540
81 303 21 1.12 5.57 1.80 6.50 0.518 1.602
81 304 00 1.61 5.57 2.85 6.50 0.701 1.766
81 304 03 1.07 4.87 1.73 6.50 0.675 1.612
81 304 06 1.47 4.77 1.98 6.50 0.731 1.343 18 min
81 304 09 1.18 3.94 1.91 6.70 0.691 1.613
81 304 12 1.21 4.39 1.93 6.00 0.738 1.595
81 304 15 1.38 4.99 2.10 6.00 0.579 1.517
81 304 18 1.43 4.80 2.57 5.50 0.671 1.798
81 304 21 1.20 3.71 1.80 4.50 0.678 1.505
81 305 00 0.93 3.76 1.41 5.70 0.704 1.515
81 305 03 1.10 4.12 1.73 5.20 0.616 1.567
81 305 06 1.15 4.34 1.85 5.60 0.554 1.613
81 305 09 0.81 4.85 1.40 5.00 0.637 1.726
81 305 12 0.43 3.92 0.68 5.20 0.696 1.597
81 305 15 0.39 4.07 0.60 5.00 0.398 1.546
81 305 18 0.42 4.68 0.59 4.00 0.442 1.415
81 305 21 C
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Table A2.3.2(c). (Cont'd)

Hs Tz Hma x THmax

Yr Day Hr (metr‘eS) (SECS) (metrQS) (secs) EpS , HmaX/HS Remarks
81 306 00 C
81 306 03 C
81 306 06 C
81 306 09 c
81 306 12 c
81 306 15 0.68 2.40 1.18 3.00 0.486 1.744

81 306 18 1.40 4.07 2.24 4.60 0.679 1.598

81 306 21 1.14 3.97 1.72 5.30 0.756 1.503

81 307 00 1.17 4.28 1.85 6.20 0.747 1.577

81 307 03 1.41 4.23 2.20 6.00 0.741 1.559

81 307 06 2.24 4.57 3.63 6.00 0.756 1.618

81 307 09 1.55 4.71 2.43 4.80 0.762 1.566 15 min
81 307 12 M
81 307 15 2.61 5.23 4.36 6.20 0.717 1.672

81 307 18 2.26 5.65 3.57 5.80 0.762 1.579

81 307 21 2.18 5.27 3.50 7.00 0.752 1.603

81 308 00 2.05 5.39 3.27 7.40 0.763 1.598

81 308 03 1.81 4.81 2.76 6.10 0.655 1.528

81 308 06 1.87 4.80 2.82 5.00 0.710 1.512

81 308 09 1.33 4.43 1.94 5.00 0.697 1.455

81 308 12 1.13 4.07 1.84 4.80 0.726 1.628

81 308 15 1.07 4,32 1.67 5.30 0.671 1.567

81 308 18 1.00 4.38 1.66 4.90 0.633 1.660

81 308 21 1.24 3.93 2.33 5.00 0.576 1.875

81 309 0O 1.04 3.42 1.73 4.90 0.778 1.664 15 min
81 309 03 M
81 309 06 M
81 309 09 0.68 3.11 1.07 3.90 0.618 1.578 14 min
81 309 12 0.58 3.05 0.78 3.30 0.677 1.335 8 min
81 309 15 0.47 2.62 0.68 2.00 0.620 1.435

81 309 18 0.50 3.27 0.75 2.80 0.448 1.510

81 309 21 0.55 3.60 0.86 3.10 0.448 1.551

81 310 00 .
81 310 03 F
81 310 06 0.77 3.07 1.33 4.00 0.543 1.738 15 min
81 310 09 1.24 3.93 2.32 4.90 0.549 1.866

81 310 12 1.25 3.74 1.94 4.50 0.539 1.552

81 310 15 1.32 3.81 2.18 5.00 0.653 1.650

81 310 18 1.63 4.20 2.56 5.20 0.607 1.568

81 310 21 2.13 4.60 3.59 5.20 0.556 1.688 10 min
81 311 00 1.77 4.73 2.82 4.90 0.687 1.597

81 311 03 2.09 4.28 3.14 5.50 0.706 1.505

81 311 06 1.63 4.38 2.90 5.10 0.730 1.776

81 311 09 0.93 4.10 1.43 4.00 0.596 1.542

81 311 12 1.00 4.01 1.48 3.60 0.604 1.479

81 311 15 1.51 3.86 2.36 4.40 0.687 1.566

81 311 18 1.60 4.40 2.50 6.70 0.693 1.564

81 311 21 1.77 4.48 3.03 5.50 0.594 1.712
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Table A2.3.2(d). (Cont'd)
Hs Tz Hma x THmax _
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
81 312 00 1.92 4.73 2.95 4.80 0.544 1.535
81 312 03 1.81 4.32 3.07 6.20 0.709 1.696
81 312 06 1.52 4.33 2.31 4.60 0.765 1.520 10 min
81 312 09 F
81 312 12 1.09 4.79 1.94 5.70 0.637 1.775
81 312 15 F
81 312 18 F
81 312 21 0.56 3.56 0.83 5.50 0.683 1.492
81 313 00 0.94 3.85 1.65 4.00 0.543 1.754
81 313 03 0.70 3.14 1.01 4.50 0.618 1.439
81 313 06 0.63 3.50 0.82 4.40 0.744 1.298
81 313 09 0.58 4.54 0.91 5.10 0.543 1.574
81 313 12 0.64 4.49 1.10 4.50 0.345 1.719
81 313 15 0.60 4,49 0.94 4.80 0.441 1.580
81 313 18 0.60 4.80 1.04 5.20 0.474 1.747
81 313 21 0.45 4.40 0.70 4.50 0.543 1.555
81 314 00 0.50 3.25 0.80 4.00 0.585 1.591
81 314 03 0.68 2.99 1.13 3.40 0.445 1.652
81 314 06 1.39 4.88 2.01 6.00 0.681 1.447 5 min
81 314 09 1.96 4.69 3.38 6.50 0.724 1.725
81 314 12 1.49 5.16 2.46 5.30 0.650 1.656
81 314 15 1.32 4.73 2.24 5.50 0.696 1.698
81 314 18 1.39 4.44 2.24 5.10 0.735 1.609
81 314 21 1.17 4.14 1.72 5.30 0.757 1.471
81 315 00 1.12 4,52 1.79 4.50 0.554 1.594
81 315 03 1.46 4.29 2.39 4.90 0.596 1.638
81 315 06 1.35 4.05 2.00 6.10 0.737 1.477
81 315 09 0.75 4.26 1.25 5.40 0.755 1.656
81 315 12 0.71 4.66 1.14 4.30 0.607 1.604
81 315 15 0.77 4,25 1.41 4.40 0.611 1.820
81 315 18 0.48 4.86 0.61 4.50 0.597 1.269 10 min
81 315 21 0.44 3.45 0.70 3.50 0.621 1.576
81 316 00 0.61 2.76 0.93 3.00 0.567 1.524
81 316 03 0.70 3.31 1.15 3.80 0.626 1.639
81 316 06 0.76 3.72 1.30 3.60 0.605 1.702
81 316 09 0.60 4.01 0.91 4.90 0.621 1.513
81 316 12 0.85 3.52 1.34 4.00 0.689 1.578
81 316 15 0.80 3.76 1.38 4.10 0.642 1.716
81 316 18 0.66 3.75 1.05 4.80 0.595 1.585 10 min
81 316 21 0.61 4.04 0.95 4.30 0.616 1.566
81 317 00 0.76 3.29 1.22 3.50 0.635 1.600
81 317 03 0.81 4.05 1.35 5.00 0.577 1.675
81 317 06 0.99 3.69 1.42 4.30 0.672 1.428
81 317 09 0.80 3.84 1.36 6.00 0.720 1.694
81 317 12 0.94 4.05 1.70 4.20 0.651 1.814
81 317 15 1.18 4.75 1.96 6.00 0.475 1.657
81 317 18 1.18 3.90 2.11 4.90 0.647 1.794
81 317 21 1.17 4.21 1.89 6.00 0.714 1.615
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1dDie AC.o.c\e).

(wont-a)

Hs Tz Hmax THma x

Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
81 318 00 0.93 3.98 1.39 5.70 0.678 1.496

81 318 03 0.95 4.65 1.69 4.90 0.595 1.774

81 318 06 0.71 3.97 1.14 4.50 0.612 1.613

81 318 09 0.46 3.79 0.78 4.70 0.703 1.589

81 318 12 0.42 3.52 0.77 4.20 0.580 1.830

81 318 15 0.48 4.17 0.77 4.80 0.439 1.595

81 318 18 0.42 3.66 0.68 4.00 0.598 1.612 15 min
81 318 21 0.49 4.03 0.83 4.00 0.452 1.703

81 319 00 0.96 3.95 1.72 4.30 0.550 1.793

81 319 03 0.68 4.04 1.04 3.90 0.517 1.537

81 319 06 0.87 3.52 1.54 4.70 0.598 1.775

81 319 09 0.82 5.05 1.43 6.20 0.589 1.754

81 319 12 F
81 319 15 0.96 4.96 1.61 5.50 0.392 1.678

81 319 18 0.92 4.49 1.34 6.00 0.625 1.464

81 319 21 0.77 4.08 1.22 6.50 0.758 1.594

81 320 00 0.62 4.44 1.00 6.00 0.737 1.608

81 320 03 F
81 320 06 F
81 320 09 0.80 3.57 1.16 6.60 0.680 1.446

81 320 12 0.75 4.97 1.20 6.00 0.788 1.609

81 320 15 0.79 3.88 1.33 5.70 0.673 1.683

81 320 18 1.04 4.15 1.65 5.00 0.599 1.586

81 320 21 1.37 3.70 2.00 5.30 0.698 1.456

81 321 00 1.04 3.90 1.84 5.50 0.761 1.777

81 321 03 1.40 3.98 2.05 4.20 0.676 1.467

81 321 06 1.62 4.98 2.52 5.00 0.638 1.559

81 321 09 1.20 4.26 1.93 5.70 0.744 1.609

81 321 12 0.88 5.13 1.53 5.20 0.722 1.733

81 321 15 0.86 4.94 1.30 6.00 0.656 1.517

81 321 18 1.03 4.70 1.57 4.80 0.538 1.520

81 321 21 0.95 4.81 1.59 5.00 0.713 1.681

81 322 00 0.67 5.14 1.15 6.00 0.569 1.707

81 322 03 0.60 4.12 0.93 5.70 0.596 1.551

81 322 06 0.72 4.12 1.16 5.00 0.574 1.603

81 322 09 0.60 3.96 0.96 5.10 0.589 1.592

81 322 12 0.45 4.48 0.65 5.50 0.558 1.459

81 322 15 0.41 4.40 0.61 4.50 0.522 1.473

81 322 18 C
81 322 21 C
81 323 00 C
81 323 03 o
81 323 06 o
81 323 09 0.39 3.60 0.63 3.90 0.621 1.606

81 323 12 o
81 323 15 0.60 3.72 1.04 3.90 0.494 1.747

81 323 18 0.59 3.14 1.04 3.80 0.580 1.772

81 323 21 0.73 3.47 1.15 4.20 0.637 1.568
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Table A2.3.2(f).

(Cont'd)

Hs Tz Hma x THmax

Yr Day . Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
81 324 00 0.48 3.92 0.79 4.70 0.594 1.651

81 324 03 0.72 4.69 1.21 4.70 3.560 1.669

81 324 06 0.99 4.29 1.51 4.70 0.626 1.530

81 324 09 0.76 4.18 1.27 4.30 0.669 1.682

81 324 12 0.75 3.66 1.17 3.80 0.673 1.569

31 324 15 0.97 3.19 1.45 4.19 0.681 1.497

81 324 18 1.28 3.70 2.17 4.80 0.650 1.699

81 324 21 1.83 4 .91 2.64 6.20 0.676 1.445

81 325 00 1.83 4.30 3.11 6.70 0.647 1.695

81 325 03 1.42 3.94 2.24 5.70 0.750 1.581

81 325 06 1.36 3.87 2.33 4.10 0.696 1.714

81 325 09 1.38 4.19 2.32 5.20 0.693 1.677

81 325 12 1.46 5.17 2.40 5.00 0.729 1.645

81 325 15 1.32 3.79 2.31 4.5) 0.653 1.752

81 325 18 1.30 3.93 1.89 4.60 0.673 1.450

81 325 21 1.17 3.99 1.94 5.00 0.607 1.657

81 326 00 1.05 5.84 1.72 4.09 9.471 1.634

81 326 03 F
81 326 06 F
81 326 09 0.53 4.23 3.70 4.90 0.481 1.322 10 min
81 326 12 0.44 4.26 0.69 4.20 0.460 1.577

81 326 15 C
81 326 18 C
81 326 21 o
81 327 00 o
81 327 03 0.46 2.64 0.87 2.40 0.580 1.896

81 327 06 0.46 2.76 0.82 2.50 0.574 1.800

81 327 09 C
81 327 12 C
81 327 15 0.62 2.71 1.07 2.70 0.422 1.722

81 327 18 1.28 3.80 1.97 5.00 0.666 1.536

81 327 21 1.39 4.22 2.35 6.10 0.682 1.691

81 328 00 1.67 4.92 2.58 6.60 0.589 1.545

81 328 03 1.68 4.37 2.55 5.60 0.666 1.521

81 328 06 1.33 3.82 2.00 5.70 0.718 1.505

81 328 09 1.11 4.16 1.84 4.80 0.727 1.656

81 328 12 1.29 4.90 2.03 4.80 0.516 1.572

81 328 15 1.15 4.20 1.92 4.80 0.594 1.664

81 328 18 0.83 3.62 1.30 4.490 0.715 1.574

81 328 21 0.69 4.17 1.14 5.60 0.764 1.648

81 329 00 0.94 4.07 1.55 5.00 0.611 1.645

81 329 03 0.79 3.88 1.24 3.80 0.548 1.576

81 329 06 0.50 3.72 0.87 3.60 0.683 1.729

81 329 09 C
81 329 12 0.43 3.45 0.68 3.30 0.420 1.585

81 329 15 0.51 3.64 0.90 3.70 0.479 1.776

81 329 18 C
81 329 21 C
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Table A2.3.2(q).

(Cont'd)

Hs Tz Hma x THma x

Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax /Hs Remarks
81 330 00 C
81 330 03 C
81 330 06 o
81 330 09 o
81 330 12 o
81 330 15 0.42 3.27 0.66 2.80 0.646 1.589

81 330 18 0.47 2.99 0.77 4.00 0.676 1.627

81 330 21 0.60 2.59 0.86 3.00 0.602 1.436

81 331 00 0.86 3.64 1.44 4.10 0.585 1.667

81 331 03 1.30 4.55 2.15 4.20 0.556 1.658

81 331 06 1.26 3.77 2.05 5.20 0.706 1.627

81 331 09 1.11 3.73 1.94 4.40 0.762 1.748

81 331 12 1.48 4.43 2.45 4.50 0.594 1.660

81 331 15 1.62 4.98 2.54 4.90 0.616 1.569

81 331 18 1.52 4.30 2.74 5.50 0.718 1.800

81 331 21 1.68 4.40 2.80 6.00 0.770 1.667

81 332 00 1.64 4.66 2.66 4.20 0.693 1.618

81 332 03 1.74 5.22 2.66 6.00 0.605 1.531

81 332 06 1.30 5.42 2.06 5.30 0.728 1.583

81 332 09 0.88 4.41 1.50 6.00 0.770 1.696

81 332 12 1.25 4.94 2.00 6.00 0.681 1.598

81 332 15 1.17 4.99 1.96 5.60 0.420 1.673

81 332 18 0.92 4.00 1.56 5.00 0.661 1.700

81 332 21 0.72 3.43 1.00 5.30 0.702 1.393

81 333 00 0.56 3.23 0.95 5.30 0.607 1.686

81 333 03 1.07 4.12 1.84 4.40 0.383 1.727

81 333 06 0.64 4.01 1.07 4.20 0.635 1.674

81 333 09 C
81 333 12 o
81 333 15 o
81 333 18 C
81 333 21 C
81 334 00 C
81 334 03 C
81 334 06 C
81 334 09 o
81 334 12 o
81 334 15 C
81 334 18 0.59 3.99 1.01 4.60 0.626 1.717

81 334 21 0.67 3.07 0.98 3.50 0.708 1.461

81 335 00 0.82 3.02 1.18 2.90 0.684 1.445

81 335 03 1.64 4.30 2.71 4.90 0.601 1.654

81 335 06 2.08 5.33 2.72 4.90 0.707 1.309 10 min
81 335 09 1.99 4.49 3.41 6.00 0.762 1.717

81 335 12 1.55 4.14 2.12 5.60 0.738 1.370

81 335 15 2.62 5.59 4,22 7.10 0.694 1.612

81 335 18 2.57 5.54 3.71 7.50 0.617 1.442

81 335 21 2.20 4.91 3.48 7.60 0.730 1.581
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Table A2.3.2(h). (Cont'd)
Hs Tz Hmax THmax
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
81 336 00 1.64 5.25 2.53 6.30 0.781 1.539
81 336 03 1.88 4.98 3.16 6.60 0.632 1.680
81 336 06 1.83 5.30 3.00 6.00 0.588 1.641
81 336 09 1.51 4.59 2.40 5.50 0.761 1.588
81 336 12 1.27 4.64 1.79 7.30 0.775 1.410
81 336 15 1.27 4.36 1.89 5.00 0.620 1.486
81 336 18 1.81 5.14 2.65 5.50 0.671 1.461
81 336 21 1.27 4.18 2.16 5.20 0.706 1.706
81 337 00 0.84 4.21 1.32 5.70 0.740 1.563
81 337 03 0.92 4,38 1.50 5.00 0.722 1.622
81 337 06 0.83 4.50 1.43 5.10 0.640 1.713
81 337 09 0.72 4.37 1.18 5.30 0.612 1.644
81 337 12 0.41 4.38 0.62 6.10 0.550 1.530
81 337 15 0.76 3.53 1.24 4.20 0.626 1.636
81 337 18 0.80 3.73 1.15 4.30 0.550 1.438
81 337 21 0.70 4.45 1.17 5.10 0.719 1.680
81 338 00 1.18 4.32 1.84 4.50 0.606 1.556
81 338 03 M
81 338 06 1.64 4.66 2.99 5.80 0.654 1.820 15 min
81 338 09 1.22 4.87 1.99 6.10 0.635 1.634
81 338 12 1.39 5.41 2.03 7.00 0.643 1.465
81 338 15 1.19 4.34 2.04 5.50 0.557 1.715
81 338 18 1.01 4.20 1.65 5.00 0.695 1.630
81 338 21 0.87 4.28 1.45 6.00 0.595 1.661
81 339 00 0.91 3.59 1.45 . 3.80 0.621 1.592
81 339 03 1.21 3.83 2.06 4.30 0.635 1.708
81 339 06 1.35 4.15 2.17 5.20 0.584 1.604
81 339 09 1.62 5.32 2.35 6.20 0.698 1.450
81 339 12 1.63 4.49 2.76 6.70 0.706 1.693
81 339 15 1.18 4.95 1.83 6.30 0.751 1.550 19 min
81 339 18 1.17 4.59 1.80 5.20 0.675 1.534 7 min
81 339 21 1.29 4.30 2.14 5.10 0.530 1.659
81 340 00 1.10 3.64 1.77 5.00 0.605 1.611
81 340 03 0.82 3.35 1.29 3.50 0.641 1.570
81 340 06 0.71 4.05 1.13 4.40 0.503 1.585
81 340 09 0.56 4.28 0.92 4.10 0.569 1.640
81 340 12 0.51 4.07 0.79 4.70 0.576 1.535
81 340 15 0.88 3.97 1.45 4,60 0.616 1.651
81 340 18 0.88 4.05 1.45 4.20 0.614 1.650
81 340 21 0.89 4.52 1.39 6.10 0.673 1.564
81 341 00 1.09 4.13 1.69 6.20 0.642 1.549
81 341 03 1.01 3.66 1.56 4.50 0.651 1.540
81 341 06 0.89 3.51 1.29 4.00 0.691 1.447 9 min
81 341 09 1.18 3.87 2.08 4.30 0.535 1.768
81 341 12 1.06 4.04 1.80 4.60 0.509 1.702
81 341 15 0.84 3.65 1.37 5.80 0.622 1.627
81 341 18 0.60 4,12 0.91 4.90 0.590 1.507
81 341 21 0.72 3.04 1.12 3.50 0.612 1.566
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Table A2.3.2(i). (Cont'd)
Hs Tz Hmax THmax
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
81 342 00 1.00 3.64 1.70 4.70 0.514 1.698
81 342 03 0.94 4.27 1.59 5.60 0.648 1.690
81 342 06 0.89 4.30 1.35 5.99 0.746 1.512
81 342 09 0.70 4.21 1.18 4 .60 0.534 1.674
81 342 12 0.66 4.26 1.09 4.90 0.551 1.658
81 342 15 0.59 3.43 1.09 5.20 0.658 1.852
81 342 18 0.66 3.96 0.95 5.00 0.672 1.447
81 342 21 0.78 3.42 1.23 3.90 0.558 1.574
81 343 00 0.75 3.64 1.21 3.80 0.435 1.613
81 343 03 0.74 3.08 1.11 4.00 0.602 1.503
81 343 06 0.43 3.74 0.74 4.50 0.655 1.726
81 343 09 0.46 4.00 0.83 4.00 0.691 1.801
81 343 12 0.46 4.25 0.74 3.60 0.553 1.609
81 343 15 0.58 3.37 0.85 5.00 0.521 1.461
81 343 18 0.72 3.17 1.15 3.80 0.581 1.602
81 343 21 1.11 3.77 1.89 4.70 0.583 1.696
81 344 00 1.05 4.47 1.77 5.20 0.591 1.683
81 344 03 0.97 4.22 1.45 4.70 0.573 1.491
81 344 06 0.45 5.71 0.70 5.00 0.621 1.539
81 344 09 | c
81 344 12 0.42 4.52 0.65 4.50 0.492 1.5565
81 344 15 C
81 344 18 C
81 344 21 C
81 345 00 C
81 345 03 C
81 345 06 C
81 345 09 C
81 345 12 C
81 345 15 0.40 2.63 0.72 2.30 0.518 1.805
81 345 18 0.47 3.66 0.78 4.00 0.511 1.650
81 345 21 0.48 4.11 0.85 5.10 0.591 1.783
81 346 00 0.94 3.23 1.34 4.20 0.532 1.425
81 346 03 1.20 4.05 1.88 4.70 0.612 1.569
81 346 06 1.36 3.80 1.80 5.70 0.679 1.325
81 346 09 1.02 3.85 1.65 5.70 0.719 1.620
81 346 12 1.80 4.37 2.85 6.00 0.642 1.586
81 346 15 1.80 5.05 2.85 5.50 0.574 1.580
81 346 18 1.95 4.59 3.40 5.40 0.704 1.742
81 346 21 1.29 4.15 1.90 7.00 0.802 1.470
81 347 00 1.73 5.23 2.83 6.50 0.685 1.633
81 347 03 1.87 5.33 3.05 6.00 0.495 1.635
81 347 06 1.78 4.75 3.17 5.20 0.722 1.785
81 347 09 1.16 3.65 1.70 5.00 0.699 1.469
81 347 12 1.65 4.39 2.53 5.00 0.669 1.532
81 347 15 1.78 5.21 2.92 5.00 0.488 1.643
81 347 18 2.02 4.74 3.15 6.50 0.603 1.559
81 347 21 1.81 4.69 2.94 5.40 0.673 1.621
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Table A2.3.2(j). (Cont'd)

Hs Tz Hmax THmax
Yr Day Hr (metreS) (secs) (metY‘eS) (SeCS) EpS HmaX/HS Remarks
81 348 00 1.69 4.64 2.60 7.20 0.768  1.542
81 348 03 2.03 5.21 3.28 5.40 0.526 1.616
81 348 06 1.76 4.69 2.81 6.00 0.610 1.601
81 348 09 1.67 4.65 2.58 5.00 0.739 1.549
81 348 12 1.70 4.36 2.61 5.40 0.714 1.533
81 348 15 2.09 5.21 3.39 5.90 0.563 1.620
81 348 18 2.29 5.33 3.59 6.00 0.614 1.570
81 348 21 F
81 349 00 F
81 349 03 F
81 349 06 1.76 4.67 3.12 4.80 0.525 1.777
81 349 09 1.34 4.00 1.88 6.20 0.713 1.399
81 349 12 0.87 4.46 1.32 6.80 0.734 1.525
81 349 15 0.99 4.52 1.60 5.50 0.530 1.621
81 349 18 0.93 4.35 1.46 5.20 0.603 1.565
81 349 21 0.63 4.30 1.04 5.00 0.673 1.640
81 350 00 C
81 350 03 C
81 350 06 0.43 4.03 0.72 4.70 0.296 1.680
81 350 09 C
81 350 12 C
81 350 15 C
81 350 18 C
81 350 21 C
81 351 00 C
81 351 03 C
81 351 06 c
81 351 09 0.42 3.28 0.72 3.10 0.382 1.731
81 351 12 C
81 351 15 C
81 351 18 0.48 3.53 0.89 4.00 0.490 1.847
81 351 21 0.50 3.31 0.83 3.50 0.500 1.650
81 352 00 C
81 352 03 C
81 352 06 0.50 3.62 0.83 3.50 0.580 1.675
81 352 09 0.54 3.79 0.96 3.50 0.512 1.763
81 352 12 C
81 352 15 C
81 352 18 C
81 352 21 C
81 353 00 C
81 353 03 C
81 353 06 C
81 353 09 2.34 4.94 4.00 6.40 0.691 1.710
81 353 12 3.13 6.22 5.20 8.20 0.682 1.659
81 353 15 2.81 6.22 4.30 8.00 0.664 1.530
81 353 18 2.93 6.58 4.37 8.40 0.698 1.489
81 353 21 2.91 6.14 4.50 6.00 0.656 1.545
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Table A2.3.2(k). (Cont'd)

Hs Tz Hmax THmax

Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
81 354 00 3.43 6.32 5.40 8.00 0.670 1.574
81 354 03 2.78 6.54 4.59 8.10 0.740 1.650
81 354 06 2.51 6.11 3.56 7.10 0.691 1.420
81 354 09 1.49 6.08 2.47 7.60 0.625 1.658
81 354 12 1.09 5.76 1.64 6.00 0.580 1.504
81 35 15 1.18 5.39 1.77 6.00 0.592 1.498
81 354 18 1.02 5.11 1.60 6.00 0.634 1.565
81 354 21 0.91 5.26 1.49 6.00 0.628 1.639
81 355 00 0.64 5.58 1.01 4.80 0.452 1.576
81 355 03 0.69 4.92 1.12 4.00 0.485 1.615
81 355 06 F
81 355 09 0.48 4.82 0.73 4.80 0.402 1.506
81 355 12 0.49 5.00 0.80 5.00 0.409 1.626
81 355 15 0.44 4 .57 0.68 4.40 0.438 1.538
81 355 18 0.44 3.74 0.69 4.40 0.535 1.553
81 355 21 0.49 3.78 0.74 4.00 0.536 1.497
81 356 00 0.40 4.11 0.70 5.00 0.450 1.750
81 356 03 0.41 3.46 0.60 4.20 0.246 1.460
81 356 06 0.44 3.12 0.71 3.00 0.500 1.603
81 356 09 0.57 3.51 0.84 4.00 0.475 1.465
81 356 12 0.70 4.36 1.19 5.00 0.416 1.703
81 356 15 0.85 3.81 1.31 4.00 0.587 1.549
81 356 18 1.16 3.40 1.94 4.20 0.628 1.666
81 356 21 1.06 3.52 1.60 5.00 0.589 1.507
81 357 00 M
81 357 03 1.31 4.12 2.22 4.20 0.691 1.695
81 357 06 1.37 4.44 2.45 6.00 0.706 1.794
81 357 09 1.89 5.97 3.21 6.00 0.804 1.694
91 357 12 1.79 5.10 2.99 6.00 0.587 1.670
81 357 15 2.24 5.33 3.68 6.30 0.667 1.642
81 357 18 1.99 4 .86 3.52 5.60 0.722 1.767
81 357 21 1.47 5.30 2.40 6.00 0.740 1.629
81 358 00 2.09 5.31 3.61 6.00 0.669 1.724
81 358 03 1.74 5.07 2.90 6.10 0.647 1.665
81 358 06 1.23 4.92 2.37 6.20 0.709 1.919
81 358 09 0.78 5.27 1.15 5.90 0.591 1.471
81 358 12 1.12 4.36 1.72 4.30 0.502 1.541
81 358 15 1.03 4.76 1.66 4.30 0.593 1.604
81 358 18 0.79 5.18 1.38 6.20 0.515 1.738
81 358 21 0.57 5.42 0.85 4.80 0.585 1.480
81 359 00 0.65 4.64 1.05 4.50 0.702 1.617
81 359 03 0.59 3.97 0.98 3.40 0.658 1.648
81 359 06 0.70 4.17 1.16 4.00 0.500 1.655
81 359 09 0.74 4.72 1.30 5.50 0.498 1.764
81 359 12 0.89 4.62 1.50 4.70 0.639 1.685
81 359 15 1.13 4.79 1.82 5.30 0.718 1.607
81 359 18 0.95 5.70 1.62 6.30 0.560 1.710
81 359 21 0.87 5.78 1.34 6.00 0.586 1.534




Table A2.3.2(1). (Cont'd)

Hs Tz Hmax THmax
Yr Day. Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
81 360 00 1.09 4.84 1.80 6.00 0.774 1.646
81 360 03 0.69 4.84 1.00 5.40 0.600 1.443 10 min
81 360 06 F
81 360 09 0.66 5.01 1.03 5.60 0.606 1.550
81 360 12 0.74 4.19 1.16 4.80 0.633 1.571
81 360 15 0.63 4.18 0.97 4.40 0.532 1.540
81 360 18 0.42 4.19 0.73 5.40 0.175 1.719
81 360 21 0.38 6.00 0.62 6.00 0.632 1.638
81 361 00 0.49 5.36 0.76 5.00 0.600 1.543
81 361 03 0.43 5.02 0.70 3.80 0.586 1.645
81 361 06 C
81 361 09 o
81 361 12 C
81 361 15 C
81 361 18 o
81 361 21 C
81 362 00 o
81 362 03 o
81 362 06 C
81 362 09 C
81 362 12 C
81 362 15 o
81 362 18 C
81 362 21 C
81 363 00 o
81 363 03 0.66 2.49 1.07 3.00 0.348 1.619
81 363 06 2.13 4.75 3.30 6.00 0.580 1.551
81 363 09 2.62 5.41 4.19 8.00 0.667 1.602
81 363 12 2.47 5.06 4.05 6.80 0.694 1.641
81 363 15 2.39 5.56 3.67 6.20 0.557 1.533
81 363 18 2.02 5.43 3.06 6.40 0.537 1.516
81 363 21 1.35 5.01 2.12 5.80 0.671 1.565
81 364 00 1.10 6.22 1.84 6.80 0.549 1.670
81 364 03 1.07 5.24 1.75 6.00 0.525 1.638
81 364 06 1.19 4.77 1.90 5.00 0.493 1.594
81 364 09 0.87 4.63 1.60 4.10 0.688 1.835
81 364 12 C
81 364 15 0.74 4.36 1.14 4.80 0.550 1.535
81 364 18 0.73 4.08 1.24 4.40 0.564 1.695
81 364 21 F
81 365 00 F
81 365 03 F
81 365 06 F
81 365 09 F
81 365 12 o
81 365 15 0.62 3.02 1.07 4.20 0.629 1.716
81 365 18 0.80 3.58 1.23 4.00 0.630 1.546
81 365 21 1.02 3.19 1.55 4.20 0.600 1.527




Table A2.3.2(m).

(Cont'd)

Hs

Tz

Hma x

THmax

Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
82 1 00 1.69 4,53 2.99 6.00 0.704 1.764

82 1 03 1.73 4.41 2.70 6.00 0.645 1.562

82 1 06 1.84 4.94 3.10 6.20 0.710 1.684

82 1 09 1.46 4.42 2.32 5.70 0.716 1.588

82 1 12 1.00 4.36 1.60 6.00 0.725 1.607

82 1 15 1.05 4.12 1.76 5.00 0.627 1.677

82 1 18 1.06 4,55 1.80 5.40 0.513 1.694

82 1 21 0.86 4.49 1.35 5.20 0.647 1.572

82 2 00 0.57 5.23 0.87 5.00 0.677 1.533

82 2 03 0.64 3.44 1.09 3.80 0.644 1.697

82 2 06 0.74 4.06 1.19 4.20 0.584 1.612

82 2 09 0.66 3.87 1.06 3.90 0.650 1.618

82 2 12 0.55 4.43 0.85 4.40 0.679 1.546

82 2 15 o
82 2 18 0.46 4.61 0.70 4.60 0.501 1.538

82 2 21 0.44 4.49 0.78 4.30 0.545 1.790

82 3 00 C
82 3 03 C
82 3 06 o
82 3 09 C
82 3 12 C
82 3 15 c
82 3 18 C
82 3 21 C
82 4 00 0.69 4.13 1.21 4.10 0.524 1.747

82 4 03 0.90 5.10 1.44 6.60 0.619 1.606

82 4 06 0.87 4.11 1.20 6.60 0.663 1.381

82 4 09 1.04 4.05 1.85 4.20 0.534 1.781

82 4 12 1.05 3.49 1.65 3.80 0.567 1.577

82 4 15 1.20 3.52 1.88 4.80 0.618 1.571

82 4 18 1.57 4.32 2.77 5.00 0.616 1.767

82 4 21 2.15 5.16 3.50 6.10 0.647 1.625

82 5 00 1.76 4.76 3.10 6.30 0.669 1.759

82 5 03 1.58 4.47 2.66 6.00 0.696 1.686

82 5 06 1.60 4.62 2.70 5.80 0.638 1.688

82 5 09 1.37 4.76 2.12 5.00 0.551 1.545

82 5 12 1.28 4.70 2.21 5.80 0.624 1.723

82 5 15 0.81 4.55 1.30 5.00 0.632 1.614

82 5 18 0.69 4.40 1.04 - 5.70 0.658 1.503

82 5 21 0.82 4.31 1.39 4.30 0.559 1.696

82 6 00 0.94 4.18 1.38 5.40 0.507 1.462

82 6 03 0.70 3.46 1.03 4.60 0.660 1.474

82 6 06 C
82 6 09 o
82 6 12 0.53 3.48 0.89 3.20 0.622 1.680

82 6 15 0.47 3.24 0.77 3.00 0.580 1.637

82 6 18 0.69 2.87 1.20 3.00 0.583 1.740

82 6 21 1.50 4.13 2.74 5.80 0.588 1.825

—165—



Table A2.3.2(n). (Cont'd)
Hs Tz Hmax THmax
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
82 7 00 1.71 4.76 2.89 4.20 0.623 1.693
82 7 03 1.36 4.46 2.06 6.00 0.727 1.515
82 7 06 0.94 4.28 1.39 5.00 0.709 1.478
82 7 09 1.07 4.93 1.75 5.80 0.634 1.640
82 7 12 1.12 5.10 1.93 5.80 0.521 1.716
82 7 15 0.890 4.71 1.39 5.20 0.635 1.730
82 7 18 0.49 5.02 0.82 4.40 0.578 1.665
82 7 21 C
82 8 00 C
82 8 03 0.51 3.80 0.75 4.00 0.689 1.467
82 8 06 0.66 4.01 1.00 4.40 0.521 1.513
82 8 09 0.85 3.97 1.45 4.00 0.501 1.703
82 8 12 1.22 4.05 2.18 4.40 0.526 1.793
82 8 15 1.25 4 .47 2.04 5.40 0.694 1.632
82 8 18 1.33 5.04 2.20 6.00 0.567 1.654
82 g8 21 1.23 5.45 1.97 6.40 0.652 1.607
82 9 00 1.52 5.04 2.45 5.80 0.612 1.609
82 9 03 1.29 4.79 2.05 6.00 0.519 1.595
82 9 06 0.93 4.95 1.58 6.00 0.755 1.696
82 9 09 0.92 4.49 1.43 7.00 0.794 1.561
82 9 12 M
82 9 15 M
82 9 18 0.82 3.76 1.38 5.60 0.585 1.686
82 9 21 0.59 4.41 0.86 6.00 0.587 1.454
82 10 00 0.92 4.35 1.65 5.00 0.581 1.800
82 10 03 0.73 4.37 1.26 4.20 0.465 1.725
82 10 06 C
82 10 09 C
82 10 12 C
82 10 15 C
82 10 18 o
82 10 21 C
82 11 00 C
82 11 03 C
82 11 06 C
82 11 09 0.56 4.63 0.95 4.00 0.479 1.685
82 11 12 0.95 4.17 1.60 5.40 0.609 1.680
82 11 15 0.71 4.25 1.30 4.00 0.504 1.825
82 11 18 0.72 3.07 1.28 3.80 0.449 1.786
82 11 21 1.93 4.67 3.18 6.00 0.639 1.647
82 12 00 2.10 4.97 3.34 6.20 0.704 1.593
82 12 03 2.52 6.02 4.00 8.00 0.719 1.590
82 12 06 2.48 5.85 3.93 7.60 0.689 1.586
82 12 09 1.75 4.60 2.85 6.20 0.752 1.631
82 12 12 1.22 4.62 1.90 9.00 0.785 1.556
82 12 15 1.22 5.23 1.90 5.40 0.551 1.554
82 12 18 1.17 4.99 1.81 5.80 0.689 1.542
82 12 21 1.17 3.99 1.93 5.70 0.683 1.653
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Table A2.3.2(o). (Cont'd)
Hs Tz Hma x THmax
Yr Day .Hr (metrES) (SeCS) (metreS) (SeCS) Eps HmaX/HS Remarks
82 13 00 0.61 4,43 1.02 6.20 0.707 1.682
82 13 03 0.77 4.64 1.26 5.50 0.647 1.644
82 13 06 0.78 4.92 1.42 4.80 0.681 1.823
82 13 09 C
82 13 12 C
82 13 15 1.26 4.12 2.19 4.80 0.553 1.742
82 13 18 1.77 5.18 2.92 6.20 0.633 1.650
82 13 21 1.47 4.30 2.24 6.00 0.717 1.520
82 14 00 1.06 4.49 1.82 6.10 0.778 1.710
82 14 03 1.11 4.41 1.71 6.00 0.629 1.544
82 14 06 1.25 5.00 2.09 4.80 0.477 1.666
82 14 09 0.77 4.19 1.22 5.20 0.587 1.585
82 14 12 0.58 5.88 0.98 6.00 0.624 1.681
82 14 15 C
82 14 18 0.73 2.96 1.07 3.60 0.581 1.467
82 14 21 C
82 15 00 C
82 15 03 C
82 15 06 C
82 15 09 C
82 15 12 C
82 15 15 0.53 2.80 0.98 3.80 0.456 1.859
82 15 18 0.82 3.63 1.31 4.00 0.452 1.598
82 15 21 1.21 3.95 2.15 4.00 0.536 1.776
82 16 00 1.20 3.66 1.85 5.00 0.625 1.539
82 16 03 1.01 3.69 1.62 5.00 0.655 1.599
82 16 06 1.63 4.57 2.61 6.00 0.590 1.603
82 16 09 1.71 4.42 2.73 5.30 0.582 1.595
82 16 12 1.50 4.13 2.39 6.20 0.687 1.596
82 16 15 1.57 4.56 2.71 6.30 0.685 1.727
82 16 18 1.84 4.86 3.12 6.10 0.575 1.698
82 16 21 1.93 4.78 3.23 5.40 0.626 1.678
82 17 00 1.31 4.17 2.20 6.10 0.657 1.679
82 17 03 1.09 4.93 1.69 6.90 0.628 1.551
82 17 06 1.11 4,96 1.73 5.90 0.628 1.563
82 17 09 1.01 5.11 1.66 6.00 0.597 1.643
82 17 12 0.79 5.38 1.30 6.80 0.535 1.638
82 17 15 0.43 5.35 0.76 5.00 0.481 1.777
82 17 18 0.56 5.06 0.95 4.50 0.473 1.689
82 17 21 0.52 4.70 0.86 5.40 0.467 1.665
82 18 00 0.49 3.59 0.78 4.00 0.520 1.583
82 18 03 o
82 18 06 0.64 2.99 1.17 3.00 0.344 1.828
82 18 09 0.93 3.45 1.50 4.60 0.445 1.617
82 18 12 1.71 4.16 2.53 5.00 0.613 1.478
82 18 15 2.15 4.88 3.31 6.80 0.730 1.542
82 18 18 2.75 5.88 4.25 7.80 0.725 1.545
82 18 21 3.10 6.22 5.10 7.00 0.720 1.646
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Table A2.3.2(p). (Cont'd)
Hs Tz Hma x THmax
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
82 19 00 2.80 5.77 4,62 8.00 0.721 1.652
82 19 03 2.73 5.54 4.00 9.20 0.740 1.463
82 19 06 2.62 5.44 4.62 7.20 0.681 1.762
82 19 09 2.22 5.38 2.98 7.20 0.692 1.340
82 19 12 1.91 4.99 2.86 6.00 0.685 1.501
82 19 15 1.60 4.82 2.60 5.20 0.780 1.620
82 19 18 1.34 4.26 2.10 7.40 0.695 1.566
82 19 21 1.30 4.48 2.11 4.20 0.661 1.625
82 20 00 1.23 4.75 1.82 6.20 0.677 1.477
82 20 03 1.02 4.47 1.46 4.40 0.722 1.436
82 20 06 0.94 4.84 1.52 6.00 0.745 1.616
82 20 09 0.75 4.87 1.15 5.60 0.558 1.531
82 20 12 0.69 4.60 1.21 4 .80 0.477 1.765
82 20 15 0.53 4.23 0.90 4.20 0.622 1.705
82 20 18 0.52 3.64 0.89 3.00 0.506 1.712
82 20 21 0.63 3.15 1.10 3.60 0.510 1.757
82 21 00 0.85 3.51 1.39 4.20 0.623 1.639
82 21 03 1.11 4.12 1.71 5.00 0.636 1.540
82 21 06 1.24 4.84 1.89 4.80 0.677 1.519
g2 21 09 1.43 4.65 2.11 5.20 0.677 1.473 15 min
82 21 12 1.34 4.82 2.06 6.20 0.688 1.533
82 21 15 1.24 5.08 1.98 6.60 0.675 1.592
82 21 18 1.02 5.56 1.73 5.80 0.676 1.688
g2 21 21 0.92 5.44 1.51 6.00 0.605 1.646
82 22 00 0.94 5.14 1.58 5.60 0.615 1.688
g2 22 03 0.82 4.95 1.28 5.20 0.607 1.559
82 22 06 0.76 5.49 1.28 6.40 0.632 1.684
82 22 09 0.54 5.15 0.85 4.40 0.651 1.586
82 22 12 0.55 4.46 0.82 5.50 0.596 1.502
82 22 15 0.58 4.46 0.97 4.30 0.609 1.685
82 22 18 0.51 3.49 0.89 5.30 0.676 1.730
82 22 21 0.80 3.32 1.32 4.00 0.612 1.650
82 23 00 1.41 4.17 2.45 4.20 0.588 1.742
82 23 03 1.17 4.42 1.85 5.00 0.611 1.578
82 23 06 0.93 3.80 1.40 5.80 0.712 1.501
82 23 09 0.63 4.79 1.02 5.60 0.528 1.623
82 23 12 0.75 4,52 1.27 4.20 0.562 1.691
82 23 15 0.96 4.72 1.51 5.00 0.541 1.568
82 23 18 0.55 4.99 0.84 5.40 0.546 1.5631
82 23 21 C
82 24 00 C
82 24 03 o
82 24 06 c
82 24 09 C
82 24 12 C
82 24 15 C
82 24 18 0.70 2.92 1.17 3.40 0.514 1.675
82 24 21 1.32 3.71 2.30 4.00 0.629 1.747
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Table A2.3.2(q). (Cont'd)

Hs Tz Hmax THmax
Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
82 25 00 1.62 4.69 2.48 6.00 0.586 1.526
82 25 03 1.48 5.15 2.40 5.60 0.550 1.617
82 25 06 1.22 4.49 1.80 4.40 0.682 1.473
82 25 09 0.75 5.26 1.25 6.00 0.678 1.661
82 25 12 0.79 5.13 1.42 4.20 0.567 1.787
82 25 15 0.90 5.08 1.26 4.80 0.547 1.398 10 min
82 25 18 F
82 25 21 C
82 26 00 C
82 26 03 C
82 26 06 C
82 26 09 C
82 26 12 C
82 26 15 C
82 26 18 0.58 4,07 0.95 4.00 0.411 1.628
82 26 21 1.16 3.57 2.09 4.20 0.454 1.808
82 27 00 1.79 4.64 2.95 5.00 0.571 1.645
82 27 03 1.96 4.72 3.20 6.40 0.625 1.633
82 27 06 1.86 5.11 3.20 6.00 0.548 1.718
82 27 09 2.19 5.31 3.72 7.60 0.633 1.696
82 27 12 1.60 4.56 2.45 7.40 0.730 1.528
82 27 15 1.60 4.55 2.46 6.20 0.665 1.535
82 27 18 2.34 5.49 3.67 6.20 0.587 1.568
82 27 21 2.97 5.77 4.40 8.00 0.620 1.481
82 28 00 2.48 5.12 3.94 7.80 0.704 1.588
82 28 03 2.06 4.98 3.14 8.20 0.683 1.526
82 28 06 2.52 5.48 4.05 6.20 0.597 1.606
82 28 09 2.89 5.84 4.98 6.00 0.624 1.725
82 28 12 2.20 5.08 3.45 6.00 0.750 1.570
82 28 15 2.32 5.24 3.60 8.60 0.744 1.555
82 28 18 2.71 5.59 4.32 6.70 0.614 1.592 15 min
82 28 21 F
82 29 00 F
82 29 03 F
82 29 06 F
82 29 09 F
82 29 12 2.06 5.17 3.37 6.20 0.649 1.637
82 29 15 2.43 5.36 4.14 6.30 0.604 1.703
82 29 18 1.95 4.60 3.57 6.00 0.770 1.829
82 29 21 0.59 4.02 0.87 5.20 0.591 1.484
82 30 00 C
82 30 03 0.44 4.69 0.80 4.40 0.405 1.830
82 30 06 0.47 4.82 0.85 4.20 0.532 1.803
82 30 09 0.40 4.55 0.60 4.70 0.550 1.519
82 30 12 C
82 30 15 C
82 30 18 C
82 30 21 C
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Table A2.3.2(r).

(Cont'd)

Hs Tz Hmax THmax

Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs  Remarks
82 31 00 C
82 31 03 C
82 31 06 C
82 31 09 c
82 31 12 C
82 31 15 C
82 31 18 I
82 31 21 0.49 2.64 0.85 2.40 0.396 1.722

82 32 00 1.01 3.68 1.68 4.40 0.599 1.659

82 32 03 1.37 4.36 1.86 6.20 0.656 1.355

82 32 06 1.76 5.04 3.15 5.40 0.616 1.792

82 32 09 1.91 5.06 2.70 6.60 0.616 1.417

82 32 12 1.64 4.62 2.81 5.60 0.693 1.712

82 32 15 1.70 4.59 2.70 6.00 0.674 1.587

82 32 18 1.69 4.93 2.60 5.60 0.625 1.538

82 32 21 1.63 4.61 2.60 5.00 0.611 1.599

82 33 00 1.59 4.26 2.60 5.60 0.691 1.637

82 33 03 1.36 4.63 1.60 5.60 0.688 1.177

82 33 06 1.06 4.44 1.60 5.00 0.576 1.512

82 33 09 0.89 4.61 1.52 5.40 0.620 1.716

82 33 12 0.62 3.74 0.92 4.40 0.621 1.4990

82 33 15 0.42 3.94 0.61 5.20 0.595 1.465

82 33 18 0.46 4.31 0.71 4.60 0.552 1.559

82 33 21 0.44 4.44 0.70 4.40 0.488 1.598

82 34 00 C
82 34 03 C
82 34 06 c
82 34 09 C
82 34 12 C
82 34 15 o
82 34 18 o
82 34 21 C
82 35 00 o
82 35 03 0.48 3.76 0.76 3.00 0.572 1.585

82 35 06 0.63 3.40 0.92 4.00 0.725 1.468

82 35 09 1.02 4.12 1.69 4.00 0.564 1.651

82 35 12 1.11 4.42 1.80 5.80 0.589 1.621

82 35 15 1.06 3.65 1.77 4.40 0.633 1.670

82 35 18 1.12 3.57 1.86 5.00 0.669 1.656

82 35 21 1.69 4.88 2.70 5.20 0.642 1.602

82 36 00 1.74 4.77 2.63 5.80 0.612 1.513

82 36 03 1.44 4.28 2.51 6.00 0.685 1.739

82 36 06 1.28 4.10 2.33 4.00 0.642 1.814

82 36 09 1.39 4.58 2.08 6.00 0.632 1.499

82 36 12 1.48 5.37 2.26 6.80 0.656 1.523

82 36 15 1.45 4.26 2.52 5.00 0.680 1.741

82 36 18 1.19 3.99 2.20 4.60 0.704 1.850

82 36 21 0.85 4.10 1.33 5.60 0.547 1.564

4



Table A2.3.2(s).

(Cont'd)

Hs Tz Hma x THma x

Yr Day Hr (metres) (secs) (metres) (secs) Eps Hmax/Hs Remarks
82 37 00 0.65 4,00 1.02 4.40 0.371 1.569

82 37 03 0.98 4.37 1.70 4.60 0.587 1.727

82 37 06 1.20 4.57 1.79 5.80 0.714 1.492

82 37 09 1.43 4.29 2.10 6.40 0.626 1.469

g2 37 12 1.71 5.11 2.76 4.40 0.586 1.613

82 37 15 2.09 5.36 3.49 5.80 0.607 1.667

82 37 18 1.73 4,53 2.86 7.20 0.708 1.649

82 37 21 1.65 4.28 2.46 7.20 0.713 1.493 15 min
82 38 00 1.60 4.81 2.60 4.60 0.623 1.630

82 38 03 1.70 4,78 2.40 5.60 0.611 1.409

82 38 06 1.11 4.10 1.75 5.80 0.686 1.578

82 38 09 0.97 3.89 1.74 6.00 0.728 1.788

82 38 12 1.23 4.62 1.90 5.60 0.483 1.543

82 38 15 1.34 4.47 2.40 5.60 0.509 1.787

82 38 18 0.90 3.38 1.43 4.60 0.599 1.580

82 38 21 0.88 3.25 1.46 5.00 0.651 1.659

82 39 00 1.29 3.90 2.49 4.40 0.546 1.925

82 39 03 1.07 4.45 1.81 4.20 0.407 1.691

82 39 06 0.65 3.62 1.13 4.00 0.534 1.742

82 39 09 C
82 39 12 : C
82 39 156 0.71 4,13 1.15 3.80 0.507 1.623

82 39 18 0.64 4.00 0.93 5.00 0.570 1.451

82 39 21 F
82 40 00 0.37 3.54 0.58 4.00 0.358 1.562

82 40 03 0.52 3.58 0.94 4.00 0.385 1.794

82 40 06 0.76 3.14 1.27 3.60 0.478 1.661

82 40 09 1.00 4.48 1.60 5.60 0.638 1.602

82 40 12 F
82 40 15 2.39 5.83 3.76 6.80 0.562 1.573

82 40 18 2.19 5.10 3.60 6.80 0.661 1.642

82 40 21 1.81 4.97 2.75 7.70 0.740 1.517

82 41 00 1.84 4.89 3.05 7.00 0.713 1.661

82 41 03 1.77 5.14 3.07 6.50 0.485 1.735

82 41 06 1.65 4.74 2.48 5.00 0.582 1.501

82 41 09 0.90 4.71 1.27 6.40 0.696 1.404

82 41 12 M
82 41 15 1.14 4.57 1.99 5.30 0.504 1.740

82 41 18 1.36 4.49 2.04 5.30 0.570 1.496

82 41 21 1.10 4.05 1.72 6.00 0.664 1.569
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Table A2.5.1(a).

Results of size analysis of bottom sediments.

No. gz;:; g;z: Mean S:g?gi:gn Skewness Kurtosis D35 D50 D90
Unit m m mm )] mm

1001 3.1 0 0.23 0.38 WS 0.01 NS 1.01 MK 0.20 0.23 0.32
1002 19.0 450 0.37 0.61 MWS 0.28 FS 1.62 VLK 0.31 0.35 0.49
1003 24.0 1050 0.46 0.52 MWS 0.21 FS 1.24 LK 0.40 0.44 0.76
1004 31.0 1730 1.11 0.60 MWS -0.12 €S 1.17 LK 1.01 1.15 1.84
1005 26.0 1460 0.41 0.45 WS 0.02 NS 1.43 LK 0.37 0.41 0.60
1006 32.0 1720 Rock-

1007 27.0 350 0.52 1.55 PS 0.73 SFS 1.34 LK 0.29 0.32 4.05
1008 24.0 690 0.28 0.58 MWS -0.17 €S 1.09 MK 0.26 0.30 0.46
1009 20.0 700 2.63 0.92 MS 0.09 NS 0.98 MK 2.09 2.63 6.19
1010 19.0 630 0.24 0.36 WS -0.18 €S 0.89 PK 0.22 0.25 0.33
1011  17.0 370 0.22 0.42 WS -0.04 NS 1.01 MK 0.20 0.22 0.32
1012 12.9 150 Rock-

1013 31.2 1880 Rock-

1014 32.0 2280 Rock-

1015 32.0 1770 1.58 0.68 MWS 0.13 FS 1.01 MK 1.27 1.53 3.13
1016 32.0 1770 0.40 1.25 PS 0.60 SFS 2.53 VLK 0.27 0.30 2.00
1017 28.0 980 Rock-

1018 24.0 1400 0.30 0.52 MWS -0.08 NS 1.43 LK 0.27 0.29 0.4
1019 22.5 1010 0.75 1.22 pS 0.51 SFS 0.59 VPK 0.40 0.48 2.37
1020 3.1 0 Rock-

1021 8.1 130 0.31 0.62 MWS 0.08 NS 1.81 VLK 0.27 0.29 0.45
1022 11.1 70 0.25 0.43 WS -0.17 €S 0.89 PK 0.22 0.25 0.34
1023 9.3 80 Rock-

1024 15.1 320 Rock -

1025 14.9 400 Rock-

1026 15.6 290 0.39 0.91 MS 0.27 FS 1.43 LK 0.30 0.35 0.98
1027 12.6 220 0.22 0.52 mWs -0.15 CS 0.85 PK 0.20 0.23 0.33
1028 11.3 250 0.97 0.87 MS -0.01 NS 1.07 MK 0.78 0.97 2.10
1029 8.9 370 0.28 0.41 ys -0.21 CS 1.60 VLK 0.27 0.29 0.36
1030 8.1 350 0.33 0.55 MWS 0.27 FS 1.46 LK 0.29 0.31 0.49
1031  10.6 480 0.24 0.55 MWS -0.25 CS 0.98 MK 0.21 0.25 0.34
1032 12.9 400 0.21 0.52 MWS 0.01 NS 0.83 PK 0.18 0.21 0.32
1033  14.1 430 0.21 0.4 WS -0.03 NS 1.05 MK 0.19 0.22 0.32
1034 17.0 570 0.27 0.44 WS -0.18 €S 1.19 LK 0.25 0.28 0.39
1035 17.0 630 0.28 0.46 WS -0.15 CS 1.23 LK 0.26 0.28 0.41
1036 13.1 500 0.21 0.40 WS -0.01 NS 1.21 LK 0.19 0.21 0.31
1037 11.9 570 0.22 0.46 WS -0.06 NS 0.90 PK 0.19 0.22 0.32
1038 8.3 400 0.28 0.38 WS -0.10 CS 1.21 LK 0.26 0.28 0.37
1039 7.9 370 0.28 0.43 WS -0.12 ¢S 1.18 LK 0.26 0.28 0.35
1040 11.3 530 0.22 0.46 WS -0.03 NS 1.00 MK 0.19 0.22 0.32
1041 14.1 600 0.24 0.37 WS -0.18 CS 0.89 PK 0.22 0.25 0.33
1042 20.5 710 2.42 1,11 PS -0.27 €S 0.79 PK 1.92 2.82 5.16
1043 5.1 260 0.32 0.39 WS 0.14 FS 1.37 LK 0.28 0.31 0.45
1044 12.1 290 0.22 0.51 MWS -0.11 €S 1.01 MK 0.19 0.22 0.33
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Table A2.5.1(b). (Cont'd)

No. gg;i; g;z: Mean gzs?giggn Skewness  Kurtosis D35 D50 D90
Unit m m mm )] mm

1045 14.9 490 0.23 0.38 WS 0.00 NS 0.95 MK 0.21 0.23 0.33
1046 20.2 700  Rock-

1047 21.2 650  Rock-

1048 19.0 450 2.56 0.52 MWS 0.17 FS 0.79 PK 2.39 2.60 3.63
1049 14.1 250 0.24 0.37 WS -0.18 CS 0.89 PK 0.22 0.25 0.33
1050 8.1 120 0.28 0.31 VWS -0.20 CS 1.13 LK 0.26 0.28 0.35
1051 14.1 140 0.38 1.10 PS 0.56 SFS 2.81 VLK 0.27 0.30 1.53
1052 19.2 370 0.83 1.27 PS -0.37 SCS 0.72 PK 0.69 1.07 2.24
1053 15.6 570  Rock- |

1054 15.1 790  Rock-

1055 19.0 870  Rock-

1056 21.2 610  Rock-

1057 19.5 440  0.27 0.45 WS -0.18 CS 1.13 LK 0.25 0.27 0.35
1058 15.3 280  3.44 1.18 PS -0.64 SCS  5.44 ELK 4.20 4.50 5.40
1059 12.1 130 0.28 0.63 MWS -0.01 NS 1.20 LK 0.24 0.27 0.36
1060 7.1 100 0.31 0.60 MWS 0.06 NS 1.76 VLK 0.27 0.29 0.44
1061 7.3 280 0.66 0.82 MS -0.26 CS 1.10 MK 0.58 0.72 1.29
1062 8.6 320 0.28 0.49 WS -0.02 NS 1.14 LK 0.25 0.28 0.41
1063 14.6 370 0.32 0.89 MS 0.28 FS 2.29 VLK 0.25 0.28 0.70
1064 18.8 470 0.40 1.40 PpS 0.67 SFS 2.77 VLK 0.25 0.28 2.60
1065 13.1 450 0.25 0.40 WS -0.22 €S 0.85 PK 0.23 0.26 0.34
1066 10.6 490  0.25 0.47 WS -0.20 CS 0.90 PK 0.22 0.26 0.34
1067 7.9 340 0.28 0.36 WS -0.15 CS 1.19 LK 0.26 0.28 0.35
1068 24.0 1020  Rock-

1069 24.8 700  Rock-

1070 25.8 470  Rock-

1101 5.1 200 0.30 0.36 WS -0.01 NS 1.40 LK 0.27 0.30 0.41
1102 4.7 180 0.31 0.37 WS 0.12 FS 1.32 LK 0.28 0.31 0.44
1103 4.3 160 0.32 0.31 VWS 0.13 FS 0.98 MK 0.29 0.32 0.45
1104 3.8 140 0.35 0.49 WS 0.16 FS 0.94 MK 0.30 0.34 0.48
1105 3.4 120 0.33 0.30 VWS 0.19 FS 0.80 PK 0.30 0.32 0.46
1106 3.1 100 0.39 0.46 WS -0.02 NS 1.08 MK 0.35 0.39 0.52
1107 2.6 80 0.43 0.63 M{S 0.24 FS 1.54 VLK 0.36 0.40 0.73
1108 2.1 60 0.41 0.46 WS -0.02 NS 1.22 LK 0.37 0.40 0.60
1109 1.6 40  0.47 0.83 MS 0.34 SFS  1.71 VLK 0.37 0.41 0.89
1110 1.1 15 0.36 0.40 WS 0.24 FS 0.92 MK 0.31 0.34 0.49
1200 4.6 180 0.31 0.45 WS 0.08 NS 1.43 LK 0.27 0.30 0.45
1202 4.3 160 0.30 0.36 WS 0.05 NS 1.39 LK 0.28 0.30 0.42
1203 3.8 140  0.29 0.30 WS -0.00 NS 1.39 LK 0.27 0.29 0.36
1204 3.4 120 0.31 0.36 WS 0.05 NS 1.41 LK 0.28 0.30 0.42
1205 3.1 100 0.34 0.48 WS 0.27 FS 1.17 LK 0.29 0.32 0.48
1206 2.6 80 0.35 0.45 WS 0.20 FS 0.98 MK 0.30 0.34 0.48
1207 2.3 60 039 0.46 WS 0.04 NS 1.00 MK 0.34 0.39 0.60
1208 1.9 40  0.42 0.60 MWS 0.20 FS 1.35 LK 0.35 0.40 0.70
1209 1.7 30 0.47 0.48 WS 0.13 FS 1.02 MK 0.41 0.46 0.77
1210 1.4 20 0.36 0.32 VWS -0.06 NS 0.74 PK 0.32 0.36 0.48
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Table A2.5.1(c).

(Cont'd)

No. gzgig g;z: Mean Eﬁﬁ?ii?ﬂn Skewness  Kurtosis D35 D50 D90
Unit m m mm ¢ mm

1301 4.6 180 0.33 0.52 MWS 0.26 FS 1.45 LK 0.28 0.31 0.49
1302 4.3 160 0.33 0.51 MWS 0.26 FS 1.45 LK 0.29 0.31 0.48
1303 3.8 140 0.31 0.41 WS 0.12 FS 1.39 LK 0.28 0.30 0.44
1304 3.4 120 0.41 0.72 MS 0.44 SFS 1.36 LK 0.32 0.36 0.86
1305 3.1 100 0.41 0.66 MWS 0.24 FS 1.33 LK 0.33 0.38 0.68
1306 2.6 80 0.40 0.49 WS 0.06 NS 1.08 MK 0.34 0.39 0.6
1307 2.3 60 0.63 0.92 M5 0.32 SFS 1.14 LK 0.45 0.55 1.68
1308 1.9 40 1.37 1.10 PS -0.04 NS 0.96 MK 0.98 1.43 3.69
1309 1.4 20 0.37 0.27 VWS -0.23 CS 0.84 PK 0.36 0.39 0.48
1401 5.6 120 0.31 0.40 WS 0.10 NS 1.47 LK 0.28 0.30 0.43
1402 5.1 100 0.31 042 WS 0.12 FS 1.45 LK 0.28 0.30 0.44
1403 4.6 80 0.31 033 VWS 0.10 FS 1.40 LK 0.28 0.30 0.42
1404 4.1 60 0.33 034 VWS 0.23 FS 1.00 MK 0.29 0.32 0.46
1405 3.6 40  0.33 0.33 VWS 0.24 FS 1.01 MK 0.29 0.32 0.46
1406 3.1 20 0.3 036 WS 0.19 FS 0.78 PK 0.30 0.33 0.47
1407 2.6 5 035 044 WS 023 FS 0.83 PK 0.30 0.33 0.48
1501 1.7 20 0.30 0.25 VWS 0.02 NS 1.35 LK 0.28 0.30 0.38
1502 1.9 40 0.33 0.4 WS 0.20 FS 1.08 MK 0.29 0.31 0.46
1503 2.1 60 0.32 031 VWS 0.21 FS 1.10 MK 0.29 0.31 0.45
1504 2.6 80 0.33 0.33 VWS 0.20 FS 0.93 MK 0.29 0.32 0.46
1505 3.1 100 0.31 0.4 WS 0.1 FS 1.45 LK 0.28 0.30 0.43
1506 3.8 120 0.31 0.35 VWS 0.09 NS 1.41 LK 0.28 0.30 0.43
1507 4.4 140 0.31 0.38 WS 0.10 NS 1.41 LK 0.28 0.30 0.43
1508 5.1 160 0.32 0.45 WS 0.19 FS 1.48 LK 0.28 0.31 0.46
1509 5.4 180 0.30 0.39 WS -0.02 NS 1.45 LK 0.27 0.30 0.41
1601 2.6 50 0.33 0.39 WS 0.13 FS 1.07 MK 0.29 0.32 0.46
1602 2.3 80 0.43 0.79 MS 0.40 SFS 1.43 LK 0.33 0.38 0.87
1603 2.6 50 0.66 1.39 PS 0.59 SFS 0.91 MK 0.36 0.45 3.27
1604 2.6 60 0.97 1.1 PS 029 FS 0.8% PK 0.62 0.83 3.01
1605 2.6 50 048 098 MS 0.45SFS 1.35 LK 0.34 0.40 1.19
1606 2.6 50 0.42 0.55 MAS 0.05 NS 1.27 LK 0.36 0.40 0.62
1607 2.6 50 042 049 WS 008 NS 1.21 LK 0.37 0.41 0.64
1608 2.3 50 050 073 MS 029 FS 1.23 LK 0.40 0.45 0.9
1609 2.1 50 0.54 0.89 MS 0.32 SFS 1.51 VLK 0.42 0.48 0.95
1610 2.1 50 047 0.67 MS 0.21 FS 1.38 LK 0.39 0.43 0.72
1611 2.1 50 041 0.56 M{S 0.05 NS 1.28 LK 0.36 0.40 0.6l
1612 3.1 50 039 046 WS 0.0l NS 1.06 MK 0.35 0.38 0.50
1613 2.6 50 0.44 0.65 MAS 0.25 FS 1.38 LK 0.36 0.41 0.75
1614 3.3 60 0.38 0.46 WS 0.0 FS 0.97 MK 0.33 0.37 0.52
1615 4.1 90 0.33 0.65 VWS 0.22 FS 0.82 PK 0.30 0.32 0.46
1616 4.1 80 033 046 WS 0.23 FS 1.0 MK 0.29 0.31 0.45
1617 2.8 60 0.32 0.34 VWS 0.26 FS 1.03 MK 0.29 0.31 0.44
1618 2.1 70 0.31 0.37 VWS 0.08 NS 1.43 LK 0.28 0.30 0.42
1619 2.1 65 0.30 0.28 VWS 0.05 NS 1.38 LK 0.28 0.30 0.39
1620 2.3 80 032 0.37 WS 0.6 FS 1.30 LK 0.29 0.31 0.45
1621 2.3 95 0.29 0.30 VAS -0.01 NS 1.39 LK 0.27 0.29 0.36
1622 3.3 70 0.32 0.31 VWS 0.13 FS 1.19 LK 0.29 0.31 0.44




Table A2.5.1(d). (Cont'd)

No. gz;i; g;z:' Mean g:squggn Skewness  Kurtosis D35 D50 D90

Unit m m mm ¢ mm

1623 4.3 150 0.29 0.27 VWS -0.03 NS 1.34 LK 0.28 0.29 0.35
1624 4.1 145 0.30 0.32 VWS 0.00 NS 1.40 LK 0.27 0.29 0.38
1625 4.3 150 0.29 0.28 VWS -0.04 NS 1.34 LK 0.27 0.29 0.35
1626 4.3 140 0.31 0.31 VKWS 0.12 FS 1.25 LK 0.29 0.31 0.44
1627 5.3 160 0.30 0.27 VWS -0.00 NS 1.38 LK 0.28 0.30 0.37
1628 5.3 150 0.30 0.28 VWS 0.02 NS 1.38 LK 0.28 0.30 0.38
1629 4.6 135 0.31 0.31 VWS 0.14 FS 1.28 LK 0.28 0.31 0.42
1630 4.1 130 0.36 0.51 Mus 0.30 SFS 1.02 MK 0.30 0.33 0.49
1631 4.1 120 0.33 0.39 WS 0.22 FS 0.98 MK 0.29 0.32 0.47
1632 4.1 120 0.33 0.36 WS 0.27 FS 0.92 MK 0.29 0.32 0.46
1633 3.6 120 0.31 0.31 Vvus 0.12 FS 1.36 LK 0.28 0.30 0.43
1634 3.3 120 0.32 0.31 VHWS 0.14 FS 1.24 LK 0.29 0.31 0.44
1635 3.1 100 0.49 0.37 WS 0.09 NS 0.83 PK 0.43 0.47 0.67
1636 3.1 100 0.36 0.56 MWsS 0.28 FS 1.17 LK 0.30 0.33 0.52
1637 3.3 100 0.34 0.41 WS 0.19 FS 1.06 MK 0.30 0.33 0.49
1638 3.6 110 0.31 0.28 VWS 0.20 FS 1.17 LK 0.29 0.31 0.43
1639 3.6 120 0.39 0.66 MWS 0.38 SFS 1.34 LK 0.31 0.34 0.65
1640 3.6 120 0.32 0.44 WS 0.19 FS 1.49 LK 0.28 0.31 0.46
1641 4.3 120 0.34 0.44 WS 0.15 FS 1.07 MK 0.30 0.33 0.49
1642 3.6 90 0.42 0.89 MS 0.51 SFS 1.69 VLK 0.31 0.35 1.08
1643 4.6 100 0.29 0.32 VWS -0.03 NS 1.41 LK 0.27 0.29 0.37
1644 5.3 160 0.30 0.35 VWS 0.03 NS 1.45 LK 0.28 0.30 0.40
1645 4.6 180 0.37 0.71 MS 0.38 SFS 1.53 VLK 0.29 0.33 0.69
1646 4.6 170 0.33 0.56 MWS 0.25 FS 1.49 LK 0.28 0.31 0.48
1647 4.6 170 0.31 0.44 |sS 0.18 FS 1.54 VLK 0.28 0.30 0.47
1648 4.6 160 0.32 0.43 WS 0.21 FS 1.52 VLK 0.28 0.30 0.47
1649 4.1 160 0.31 0.39 WS 0.08 NS 1.42 LK 0.28 0.30 0.43
1650 4.1 170 0.30 0.36 WS -0.00 NS 1.42 LK 0.27 0.30 0.41
1651 4.3 180 0.33 0.38 WS 0.05 NS 0.94 MK 0.29 0.32 0.46
1652 4.6 180 0.30 0.36 WS 0.01 NS 1.41 LK 0.27 0.30 0.40
1653 5.3 180 0.31 0.38 WS 0.09 NS 1.46 LK 0.28 0.30 0.43
1654 4.9 180 0.30 0.30 VWS 0.01 NS 1.40 LK 0.28 0.30 0.39
1655 4.9 190 0.32 0.39 WS 0.13 FS 1.39 LK 0.28 0.31 0.44
1656 5.6 200 0.33 0.64 MuWS 0.33 SFS 2.18 VLK 0.28 0.31 0.46
1657 6.6 250 0.30 0.37 WS 0.03 NS 1.45 LK 0.28 0.30 0.39
1658 6.9 210 0.30 0.35 vyus 0.01 NS 1.44 LK 0.27 0.29 0.38
1659 6.1 210 0.29 0.33 VWS -0.10 CS 1.33 LK 0.27 0.29 0.35
1660 6.1 210 0.28 0.32 VWS -0.15 (S 1.25 LK 0.26 0.29 0.35
1661 5.9 200 0.28 0.32 VWS -0.14 CS 1.29 LK 0.27 0.29 0.35
1662 5.9 220 0.28 0.33 VWS -0.15 CS 1.10 MK 0.26 0.28 0.35
1663 5.6 75 0.26 0.34 VWS -0.21 CS 0.80 PK 0.25 0.27 0.34
2001 4.6 180 0.41 0.61 MWS 0.19 FS 1.31 LK 0.34 0.38 0.65
2002 3.6 130 0.33 0.44 WS 0.23 FS 1.06 MK 0.29 0.32 0.46
2003 3.1 130 0.38 0.36 WS -0.04 NS 0.88 PK 0.34 0.38 0.49
2004 4.1 100 0.36 0.49 WS 0.19 FS 0.91 MK 0.31 0.35 0.49
2005 4.1 160 0.39 0.55 MWS 0.12 FS 1.12 LK 0.33 0.37 0.56
2006 3.1 0 0.30 0.36 WS 0.02 NS 1.43 LK 0.28 0.30 0.41
2007 4.1 160 0.44 0.69 MWsS 0.32 SFS -1.48 LK 0.35 0.40 0.83
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Table A2.5.1(e). (Cont'd)

No. gz;:; 2;22 Mean BZS?giggn Skewness  Kurtosis D35 D50 D90
Unit m m mm ¢ mm

2008 2.8 70 0.46 0.69 MWS 0.27 FS 1.37 LK 0.37 0.42 0.83
2009 3.3 11 3.29 0.79 MS 0.05 NS 0.92 MK 2.85 3.30 6.88
2010 3.1 0 0.31 0.39 WS 0.07 NS 1.41 LK 0.28 0.30 0.42
2011 2.6 70 0.41 0.52 MWS 0.02 NS 1.11 MK 0.36 0.40 0.61
2012 3.3 60 0.36 0.49 WS 0.15 FS 0.98 MK 0.30 0.34 0.58
2013 3.1 50 0.38 0.54 MWS 0.21 FS 1.02 MK 0.31 0.35 0.59
2014 5.3 200 0.31 0.32 VWS 0.11 FS 1.32 LK 0.28 0.30 0.42
2015 3.1 0 0.43 0,84 MS 0.39 SFS 1.83 VLK 0.32 0.37 1.00
2016 3.1 0 0.31 0.32 VWS 0.05 NS 1.41 LK 0.28 0.30 0.41
2017 4.1 130 0.34 0.34 VWS 0.12 FS 0.77 PK 0.30 0.33 0.47
2018 2.8 100 0.40 0.47 WS -0.03 NS 1.20 LK 0.36 0.40 0.52
2019 3.1 110 0.3 0.46 WS 0.29 FS 1.04 MK 0.30 0.32 0.48
2020 3.1 0 0.32 0.42 WS 0.14 FS 1.36 LK 0.28 0.31 0.44
2021 2.8 70 0.42 0.69 MWS 0.29 FS 1.44 LK 0.33 0.38 0.68
2022 4.6 130 0.31 0.34 VWS 0.10 NS 1.37 LK 0.28 0.30 0.43
2023 2.6 60 0.31 0.76 MS -0.15 NS 1.31 LK 0.27 0.31 0.61
2024 4.1 160 0.43 0.70 MWS 0.30 FS 1.22 LK 0.34 0.39 0.77
Note: 1. Water Depth is measured downward from HW.0.M.T.

Distance is the shortest distance from the nearest shoreline.

Mean and Standard Deviation are obtained by "Moment Method".
Skewness is "Inclusive Graphic Skewness" and Kurtosis is

"Graphic Kurto

sis".

D$N) means the grain size diameter which matches the cumulative
probability of (N) %.

Verbal classification scales are measured after "Folk".

Verbal classification of "Folk".

Notation Range Verbal Description

Uni formity VWS 6 <035 ¢ very well sorted
(Sorting) WS 0.5 - 0.35 well sorted

MWS 0.7 - 0.5 moderately well sorted

MS 1.0 - 0.7 moderately sorted

PS 2.0 - 1.0 poorly sorted

VPS 4.0 - 2.0 very poorly sorted

EPS 4.0 < 6 extremely poorly sorted
Asymmetry SFS +1.0 - +0.3 strongly fine skewed
(Skewness) FS +0.3 - +0.1 fine skewed

NS +0.1 - -0.1 nearly symmetrical

CS -0.1 - -0.3 coarse skewed

SCS -0.3 - -1.0 strongly coarse skewed
Peakedness VPK Kg < 0.67 very platykurtic
(Kurtosis) PK 0.67 - 0.90 platykurtic

MK 0.90 - 1.11 mesokurtic

LK 1.11 - 1.50 leptokurtic

VLK 1.50 - 3.00 very leptokurtic

ELK 3.00 < Kg extremely leptokurtic




Table A2.6.1.

Current velocity and sediment concentration at St. Sj.

. Total | Height . Current Concentration (mg/2)
Date hIYm?n) Depth | above zg}gglgy Directionp—- ~T—— = e
) (m) | Bed(m) (degree) | Total| 44 um (44-62 um| 62 um
11 Dec| 18:03 11.2 10.0 0.07 300 22.50| 21.95 0.52 0.03
1981 07 8.3 0.15 10
11 5.5 0.12 20 15.67| 14.89 0.53 0.25
13 2.8 0.13 340
16 1.0 0.12 20 33.38] 32.94 0.16 0.28
18:51 9.7 8.5 0.17 150 18.37{ 18.03 0.22 0.12
54 7.2 0.12 80
56 4.8 0.21 260 19.77] 19.60 0.13 0.04
59 2.4 0.12 230
19:03 1.0 0.10 350 14.49( 14.10 0.33 0.06
19:25 7.7 6.5 0.09 320 13.38} 13.32 0.05 0.01
28 5.6 0.24 180
31 3.8 0.11 170 14.25| 14.10 0.09 0.06
34 1.9 0.24 310
37 1.0 0.18 230 15.07] 14.88 0.14 0.05
20:06 6.7 5.5 0.15 190 10.29| 10.18 0.09 0.02
10 4.9 0.27 160
13 3.3 0.24 310 21.30f 21.17 0.10 0.03
17 1.6 0.13 150
20 1.0 0.16 160 13.46] 13.32 0.12 0.02
20:30 6.2 5.0 0.28 210 11.84] 11.75 0.08 0.01
34 4.5 0.17 300
37 3.0 0.15 130 10.69| 10.18 0.06 0.45
40 1.5 0.21 160
42 1.0 0.12 140 9.42| 9.39 0.03 0.00
21:00 5.7 4.5 0.14 140 15.74| 15.67 0.06 0.01
04 4.1 0.22 40
06 2.8 0.15 120 18.94| 18.81 0.12 0.01
09 1.4 0.12 30
12 1.0 0.40 110 15.00| 14.39 0.11 0.00
21:30 5.2 4.0 0.15 350 12.61| 12.53 0.07 0.01
35 3.8 0.07 180
38 2.5 0.25 350 15.74| 15.67 0.07 0.00
42 1.3 0.21 160
45 1.0 0.26 230 16.54| 16.46 | 0.06 | 0.02
22:00 4.9 3.7 0.20 180 14.95| 14.89 : 0.06 0.00
06 2.4 0.28 150 14.22} 14.10 0.08 0.04
10 1.0 0.25 120 15.81] 15.67 0.11 0.03
22:30 4.7 3.5 0.26 340 18.95| 18.81 0.13 0.01
35 2.3 0.30 360 18.21] 18.03 0.16 0.02
39 1.0 0.18 150 22.83| 22.74 0.09 0.00




Table A2.6.1. (Cont'd)

. Total | Height . Current Concentration (mg/2)
Date (hITg?n) Depth | above Y;}ggl;y Direction b
: (m) | Bed(m) (degree) | Total| 44 um | 44-62 ym| 62 um
11 Dec| 23:00 4.5 3.3 E 0.22 140 13.38 | 13.32 0.05 0.01
1981 05 2.2 ; 0.24 160 17.51 | 16.46 1.05 0.00
09 1.0 f 0.35 40 29.18 1 29.01 0.09 0.08
23:30 4.7 3.5 0.24 360 19.13 | 18.81 0.27 0.05
36 2.3 0.24 12.91 |12.53 0.30 0.08
41 1.0 | 0.19 150 |12.97 |12.53 | 0.30 | 0.14
12 Dec| 00:00 5.5 4.3 | 0.20 20 32.90 {29.01 3.83 9.06
1981 05 3.7 , 0.13 60
09 3.0 i 0.18 80 19.24 |14.89 4.04 0.31
12 2.0 | 0.26 40
15 1.0 i 0.28 140 11.47 | 10.96 0.30 0.21
00:30 6.5 5.3 ; 0.39 150 16.22 | 15.67 0.24 0.31
33 4.7 ¢ 0.20 160
36 3.4 | 0.19 150 19.59 | 18.81 0.47 0.31
39 1.8 | 0.21 170
42 1.0 | 0.30 170 20.56 {19.60 0.48 0.48
01:00 7.5 6.3 0.29 170 20.31 | 19.60 0.44 0.27
03 5.5 0.47 180
06 3.7 0.29 170 23.68 | 22.74 0.49 0.45
10 1.8 0.35 160
13 1.0 0.35 160 22.01 [21.17 0.33 0.51
01:30 8.2 7.0 0.25 120 18.11 [ 17.63 0.31 0.17
33 6.0 0.14 120
36 4.0 0.25 150 18.70 | 18.03 0.36 0.31
39 2.0 0.23 180
42 1.0 0.25 180 18.59 | 17.24 0.94 0.41
02:00 9.0 7.8 0.29 170 22.04 | 21.17 0.69 0.18
03 6.6 0.34 190
06 4.4 0.38 190 18.47 | 17.24 0.86 0.37
10 2.2 0.15 200
12 1.0 0.12 180 24.98 | 21.17 2.68 1.13
02:39 9.7 8.5 0.15 200 24.14 | 21.95 1.15 1.04
33 7.1 0.17 190
36 4.8 0.03 200 23.76 {20.38 1.57 1.81
39 3.0 0.12 200
43 1.0 0.07 210 28.64 | 21.95 1.90 4.79
03:00 9.7 8.5 0.03 190 25.26 | 22.74 0.71 1.81
02 7.1 0.00
04 4.8 0.18 170 33.63 | 30.58 1.11 1.94
10 3.0 0.04 160
12 1.0 0.02 200 22.99 | 22.74 0.12 0.13
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Table A2.6.2.

Current Velocity and Sediment Concentration at St. S,.

. Total | Height . Currint Concentration (mg/2)
Date (h11$?n) Depth} above Y;}gglfy Direction
’ (m) | bed(m) (m/sec) |Total| 44 um|(44-62 wm| 62 um
12 Dec| 07:33 8.2 7.0 0.19 130 26.93| 25.09| 0.99 0.85
1981 36 6.0 0.26 210
39 4.0 0.08 290 27.24| 25.88| 0.85 0.51
42 2.0 0.15 60
45 1.0 0.20 70 30.58| 29.01| 0.94 0.63
18:00 7.7 6.5 0.27 180 25.41] 24.31| 0.67 0.43
03 5.6 0.13 90
06 3.8 0.12 100 21.44] 20.35| 0.65 0.44
09 1.9 0.19 70
12 1.0 0.25 50 25.58| 23.52| 1.23 0.83
08:30 6.8 5.6 0.20 250 23.93f 21.95| 1.22 0.76
34 5.0 0.13 140
36 3.3 0.26 320 22.28] 19.60| 1.65 1.03
39 1.7 0.14 80
42 1.0 0.14 270 27.42| 24.31 1.81 1.30
09:00 6.2 5.0 0.28 260 22.76] 21.95| 0.47 0.34
03 4.5 0.14 240
06 3.0 0.08 120 24.55] 23.52) 0.70 0.33
09 1.5 0.26 210
12 1.0 0.39 70 32.11| 28.23| 1.46 2.42
09:45 5.2 4.0 0.20 240 28.30| 23.52| 2.34 2.44
48 3.8 0.10 160
51 2.5 0.30 180 28.68| 22.74| 3.02 2.92
54 1.3 0.18 290
57 1.0 0.14 280 38.66) 32.94| 3.11 2.61
10:00 5.2 4.0 0.24 210 27.50| 21.95| 2.27 3.28
05 2.5 0.24 230 27.24) 22.74| 1.37 3.13
09 1.0 0.08 260 33.55{ 29.01}| 1.39 3.15
10:30 4.7 3.5 0.19 110 36.62| 30.58| 2.24 3.80
34 2.3 0.20 200 34.91| 27.44| 2.70 4.77
38 1.0 0.30 280 37.44) 27.44| 4.69 5.31
11:00 5.4 4.2 0.21 140 31.67] 28.23| 2.33 1.11
03 3.9 0.32 150
07 2.6 0.22 150 22.97| 21.17| 1.08 0.72
12 1.3 0.31 360
15 1.0 0.22 210 26.961 24.31 1.52 1.13
12:00 5.5 4.3 0.32 310 26.57{ 22.74| 1.83 2.00
04 3.9 0.27
07 2.6 0.25 340 32.75{ 22.74} 4.17 5.84
11 1.3 0.22 280
14 1.0 0.22 360 33.94] 28.23| 2.88 2.83
12:30 6.2 5.0 0.44 250 34.95{ 31.37| 2.02 1.56
38 3.0 0.41 250 33.79; 30.58( 1.44 1.77
42 1.0 0.34 260 33.72
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Table A2.6.3. Current Velocity and Sediment Concentration near Seabed at St. S3.

Date hTim? Bg;i; ggészt Velocity Concentration (mg/%)

(hr:min) (m) {Bed(m) (em/sec) 1otat [<aa um|aa-62|62-88 |88-125]125-177] 5177 um

10 Feb| 13:48 | 9.5 | 0.1 10.0 |13.06| 4.08 | 1.40] 0.84| 0.89 | 1.13 | 4.72

1982 51 0.2 9.1 |10.51|2.81 | 2.10| 2.68| 1.28 | 0.60 | 1.04

54 0.5 13.8 | 6.17| 1.12 | 1.66] 2.01| 0.80 | 0.37 | 0.22

57 0.9 21.0 | 2.30]0.35 | 0.81} 0.79/0.18 | 0.10 | 0.08

14:29 111.0 | 0.1 5.9 | 6.16] 2.38 | 1.60| 1.08] 0.28 | 0.21 | 0.15

32 0.2 13.1 | 6.56| 2.86 | 1.70| 0.71] 0.56 | 0.23 | 0.51

34 0.5 16.8 | 3.59( 1.22 | 1.11] 0.46] 0.24 | 0.19 | 0.38

37 0.9 16.8 | 2.69| 1.34 | 0.71] 0.14] 0.19 | 0.11 | 0.20

14:59 [12.0 | 0.1 9.5 |13.84| 6.10 | 3.73| 2.57] 0.98 | 0.29 | 0.17

15:02 0.2 15.5 |11.04| 3.48 | 2.20| 3.35| 0.76 | 0.39 | 0.87

04 0.5 2.7 | 9.18| 2.87 | 2.77| 2.15]/ 0.73 | 0.32 | 0.34

05 0.9 19.2 |12.05] 3.54 | 2.76| 3.70| 1.57 | 0.18 | 0.30

15:35 [12.5 | 0.1 20.3 |17.38| 5.85 | 5.44| 4.35) 1.18 | 0.34 | 0.22

37 0.2 24.0 |11.34| 3.14 | 3.27| 3.42| 0.90 | 0.37 | 0.24

39 0.5 26.9 | 8.86| 2.27 | 2.70| 2.50] 0.80 | 0.23 | 0.30

42 0.9 25.6 | 8.16| 1.44 | 2.72| 2.37| 0.63 | 0.34 | 0.65

15:59 |13.2 | 0.1 32.3 |53.66| 9.48 |10.10(12.07| 5.15 | 4.31 |12.56

16:01 0.2 12.2 |41.80| 7.85 | 6.64| 9.39| 7.70 | 3.24 | 6.98

03 0.5 12.5 |33.70| 6.37 |10.06| 6.32| 3.64 | 1.65 | 5.65

06 0.9 17.1 |20.43| 3.57 | 5.78| 5.67{ 2.22 | 1.39 | 1.80

11 Feb| 09:44 | 9.9 | 0.1 3.7 | 7.76| 4.24 | 1.71] 0.93| 0.47 | 0.21 | 0.21

1982 46 0.2 3.9 | 7.62| 4.09 | 1.44| 1.47]0.39 | 0.15 | 0.09

48 0.5 2.7 | 6.12] 4.13 | 0.93]| 0.74] 0.18 | 0.09 | 0.04

50 0.9 4.8 | 5.17| 2.12 | 1.21]| 1.13/ 0.42 | 0.18 | 0.11

10:00 | 9.8 | 0.1 4.8 | 9.94! 4.34 | 1.51| 2.34| 0.52 | 0.93 | 0.28

02 0.2 3.1 | 4.84! 2.64 | 1.04] 0.78] 0.23 | 0.07 | 0.07

05 0.5 2.7 | 1.44] 0.54 | 0.53] 0.12] 0.15 | 0.08 | 0.02

08 0.9 2.3 | 1.21] 0.36 | 0.48| 0.27] 0.03 | 0.05 | 0.02

10:29 | 9.0 | 0.1 3.5 | 4.65| 2.62 | 0.88] 0.71] 0.20 | 0.13 | 0.11

31 0.2 3.7 | 3.45| 1.69 | 0.68| 0.51] 0.37 | 0.13 | 0.07

33 0.5 3.7 | 2.06| 0.48 | 0.54| 0.56] 0.13 | 0.07 | 0.29

36 0.9 5.0 | 2.08| 0.82 | 0.47] 0.37] 0.13 | 0.07 | 0.23

10:59 | 8.4 | 0.1 3.3 | 1.79] 0.86 | 0.48{ 0.29| 0.10 | 0.05 | 0.01

11:01 0.2 4.4 | 1.59| 0.74 | 0.54| 0.23]| 0.05 | 0.02 | 0.01

03 0.5 2.7 | 1.46| 0.80 | 0.27| 0.28| 0.08 | 0.02 | 0.01

05 0.9 4.1 | 1.66] 0.92 | 0.22{ 0.46| 0.03 | 0.02 | 0.03

11:28 | 8.0 | 0.1 3.9 | 1.85| 0.69 | 0.61] 0.31] 0.12 | 0.06 | 0.06

30 0.2 2.7 | 1.74] 0.69 | 0.57| 0.31]| 0.10 | 0.03 | 0.04

33 0.5 4.1 | 1.54] 0.62 | 0.43} 0.41|0.06 | 0.02 | 0.00

34 0.9 4.4 | 1.32] 0.50 | 0.48| 0.25| 0.04 | 0.01 | 0.04
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Fig. A3.3.1(a). Scatter diagram of Hg vs. Tz of each wave direction near
high water.
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Fig. A3.3.1(b). Scatter diagram of Hg vs. Tz of each wave direction near
mean sea level.
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Fig. A3.3.1(c). Scatter diagram of Hg vs. Tz of each wave direction near
low water.
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