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# # 5970410321 : MAJOR WATER RESOURCES ENGINEERING
KEYWORD: COASTAL STRUCTURE, ONE-LINE MODEL, WAVE HINDCASTING, SEDIMENT CHARACTERISTICS,
MONITORING
Nathamon Phanomphongphaisarn : SHORELINE CHANGES AND THE EFFECTIVENESS OF JETTIES
PROJECT AT THE PRANBURI RIVER MOUTH, PRACHUAP KHIRI KHAN PROVINCE. Advisor: BUTSAWAN
BIDORN

The objectives of this research are i) to study and monitor the effects of the Pranburi Jetties project
on Pranburi’s shoreline, Prachaup Khiri Khan Province, Thailand, ii) to evaluate the accuracy of One-Line Model
(OLM) for predicting the shoreline change, and iii) to study the use of oceanographic parameters for improving
the coastal engineering study and design processes. The numerical model (GENESIS) was used to evaluate the
effectiveness of prediction on shoreline change due to the construction of the Pranburi Jetties. It also was used
to test the effects of parameters such as the type of wave data, tidal water level, and riverine sediment on the

accuracy of numerical model on predicting the Pranburi’s shoreline change.

The results indicated that the Pranburi’s coast could be divided into four littoral zones (Z1-Z4). Prior
to the Pranburi Jetties construction, the coast can be considered a stable beach since the shoreline change rate
was less than +1.0 m/y except for the shoreline near the Pranburi River mouth (in Z3 and Z4). The northermn and
the southern shores of the river mouth experienced shoreline at the rate of 0.6 and 0.33 ha/yr, respectively.
Regarding the results from shoreline analysis during 1998-2018, the jetties have caused shoreline change only in
the Z3 and Z4. Shoreline accumulation was still observed at the northern coast of the river mouth with the
accretion rate of 0.48 ha/yr and at the southern coast with the rate of 0.28 ha/yr, which disagreed with the
shoreline changes predicted by the OLM in the project’s feasibility study and design report. The errors of
predicted shoreline varied between 2 and 13,000%. Results from the study of the influence of oceanographic
parameters on the accuracy of GENESIS shoreline prediction indicated that using observed wave data in shoreline
change modeling can increase the accuracy of shoreline prediction at the northern coast of the Pranburi river
mouth of 93%. In comparison, the predicted shoreline on the southern coast still contained errors with an
average of 3,800%. Meanwhile, by including the tidal water level and sediment data from the Pranburi River as
the input data, the accuracy of model prediction was not significantly improved because of the low tidal range
(1.2 m on average) and steep beach slope (1:4). Additionally, the sediment supply from the Pranburi River was

small amount compared to the longshore sediment transport (less than 10%)

Field of Study: Water Resources Engineering Student's SiIgNAtUre ......ccoeveveevierriennens

Academic Year: 2020 Advisor's Signature .........cccevence
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PNBLAREATIBEMISLULAUBELUNURCRERUTALIEFILNULAUYELY (GWY) T°Z bLELY
A .U & n B _~“ _v 1 .n & 1




Swarzenski (2014) 51813199 TuA e vt suavesn1sfnwnfsatunisiuay
yaduamsmans vidalienfutuuAu (imnologic) Benld38neia-210 (0Pb) Faflunis
Tumanesad Samsssdina (seochronometers) lunsdnw Tneflvuiasogremenewiy
fodrialunmstinsed iosnaunndusswinsfiuiageseuna (particle surface area)
LazuuInaUNIA (particle size) Ineunfngnouduiau (muddy) 3eTWA1959990%%Pb leas
fign (highest activities) Tmstimngdnsumamenglugdliiiu 100-200 Bitriusn wa

JA1ANuAIALPARUNULUSAIWATE8NN 1 U faieu 10 U

Yessal Uns wazAue (2562) Anwdnsinsiuanvesmzneurelien lnenauuy
Frumile dewmadinmamengnznaudes 20pb ntuthudumamsasmtuaues
pznoumeils uaziSsudisusumansailuefn wuitusnalnduinuaididwese Se
YosiuTun A vLeR U ULAAInsaanefLaa (decay corrected °Pbo,) HULUTRE
SeWine 0.5-2.99 ASe/unil/ndu fdasnsivauvesnzneution uasiutudiovsaneils
gty lneweilinuns Junnfidnsinsiuansening 0.5-1.6 wuiuns/D (wu./2) druweils
FunyTusaniisnsinistuan 0.5-1.9 @/ uenaninansAnedirdiuiinisieatradou

Dilnauazllaudsns siudinisuimsdanisuiluquinidmssemeuuy liinadesuuuunis

Y

Ly

wuamaqmsﬂau‘u'%nmmaﬁhéﬂﬂmmauuuéﬁumﬁa

2.1.3  NSANWIHALERNLUUIATIAS19IAINT ST aNNIULN

U.S. Army Corps of Engineers (1986) izq'jﬁazﬂaLLazmiﬁﬂmﬁiﬂifLumﬁaaﬂLLUU
dourunay (breakwaters) wazid oufunsnenazaay (jetties) Usznaume Gﬁaaﬂaizﬁuﬁw,
ay, AR, NSTUELN, STEINAdlR, ﬁfaqﬁaa%’ml,ammmﬁm, anmnsiindoutuds (Ice
condition), nMswasuulaseils, anmneunIIneadIaLaTNaNIENUINAIABESNS, A3
81919, N13neas, Yoyasiylasens (design life), Nsynasnuwazn1sANInvey (dredging
and disposal), wHuAUl, NansENUINGe (vessel impact), Naﬂiwuéunﬂa”am, AREGERR

WUUIIARY kagnsaiunskaznsYeNU5e (operation and maintenance)

U.S. Army Corps of Engineers (1992) wugdnauai lun1590nluuAuANnznau
(groin) Fadulassadavneilandsuwuunisldnuussiuiuidoutunseuazadu (etties)
[ dy 2/ 1 a a A & [ 4? (5%
el 1) AnuevedlassaselinIniuuTnandy surf zone 2) Anuadlassaiis@uegiu
nanelady 1w Tanneasne nsiedeuivawmznautulasw@ine n1sagviou (reflection) ves

AaY LarUTinagainuauaiu (sheltering from wave) 3) svgrieseninalassasaiiansan



13

a1 Al

a A A d' ' = Y - =
PnAAnsPauLarNITAdouvInzNaU Lay 4) AN1STURIULS (permeability) Felaifianf

[

LUuaLUIURY AU TARLAYNTRBNWUY

Y

yemssa Wdves (2542) Anvinasilunisesnuuududnaznou (groin) wuufiuth 7
Mneassanfuuwmeils Inglduuusiaomanisam (physical model) 91nwan1sAne
wuiiladeddyiviliAensiasuidasnel Wi guaduiinsgyhrownmeils saeving
sewindlassadne uagamdundu auddu dndsluniseenuuududnagneu lod A
g1veslaseaing Anmgeveslnsiaing szozvnesenindlasaing yuillassainanse virde

WA ANUETauNTRNTNulATEIle wavnseentuugULUUTLAY

Shibutani et al. (2007) TdwuudI1a89 One-Line model (OLM) Tun15@nwinns
Wasuwaseilsivifsuiouszas Kunnui desseninle Ussimadiu dsneairsudiaia
1T 1994 lunseinouiinisyi beach nourishment l4AduUszanansiadeusivenznou
K1 wiriu 0.2 wag K2 Wiy 032 Tasilvuinnyneuadswindu 0.25 uagainuaniiamun
(total depth) AU 10 4. eﬁqLﬂuwaﬂmaqmmquﬁumw (berm height) uagAuan
UsgABwa (depth of closure) nan1sAnwszyIAansIUABULUAIUY tombolo Fumds
Vnfieuisedsaenndostunuimeilsiasunaese seutvhnissiasdunsdiiinisyi
beach nourishment InefunUsvuinnzneuaasd 0.1, 0.25, uay 0.4 Hadiuns (i) wuin

nansasuwlaselsiinistusdseuvunnasveswznouiasuwdasly

Van Rijn (2013) Anwinaeilunisesnuuuideutunseuazaa uazidsufuniy
(breakwater) uagtauai1UszAnsnm (effidency) voad outunsisuazadu 4 uoyfu
AnuduiussEniteanuenlasiadeiuanun ey Tasanuemlaseaiisliasiy
US1I surf zone W12z lUTAI9NITANBINNIIEAINETINYIF (natural sand bypassing)
Tnssafremsoonuuuliiiduifouge ihdusiulalld (impermeable) 1magassanniureils
ietminzneuanilieangnzia anuniislassairsduidoustistios 5 1. uazgeetiulen
0.5 1. MMsEFUTmMEIUIUna Weufuaduasiisugniediedendudenrivesaiugn
AAUBENWUU (design wave length) Tnsaun31aresszninalasas1enastosniininuen?

ARUDBNLUY Uagduntsvedlaseaieasduegiusunuuveseilsiifednis 9nnsanw
WuIngUwuUERsnundlasEilived fudnsadiuseniennunnalou (L) uazsvey
senIadauiueile (D) Fawuslardu 3 Uszan s 1) tombolo d@1 L/D > 3, 2) salient &

A1 L/D = 0.5 @9 1 way 3) weileiildinisiasunlas a1 L/D < 0.2
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Kakisina et al. (2016) Anwn1331aesnisiasundasyieis nedanumiiovas
Ambon bay Usziaduladide Tnglduuudians GENESIS wemdadeiiluanugueinis
anne8vaIMNEEl wazkwImslunislesiuniswisusasneils Inglunsinuladnass

= v @

nsgfnen 3 nsdl lawn 1) ldiilassasedeaiu 2) Syndudnaznau (groin series) wag 3) 3
Fufunzneulayfunauadu namsAnvimuiuuudiassnsdii 2 andnazannnsnansne
mamdeuiesmzneulsiunniian Inedeyatidlunuudassliun doyandudansizsian
Toyanu 5evIeU A.A. 2002-2012 mewaniuls Lake Environment version 7 lun1sasng
wave rose oz wind rose dmsudayanszuatuazaniniiosit Aldlun1sdassns

a y a vy °
Wasuwlasmels denldteyanisdisialunipawy

1NAITN 2.2 wanasunisfinyinazaaniuulaseasnadfanssuy g 4 i [ U
YaruvasUsEmnalng Tutel 2533-2560 fanuintunis@nuinazeonwuulasinIsNNIuLn
a % o a 6 = d' £ dl' d‘
JoulduuudnanInmndans tUNISANEINSIAAIUAIVDIAAY ASNDU warn1S:UasULUAY
Mo InedayatiidhuuineeddannIsTIusin kasdnseinanisnunneItong
9 lawn nsugnnenansnainige nsuanlendngl NSUWKUTINGIT N1 wagdtinu
Wawnnalulageiniauaziasaund (@An15umIgw) WWudy 52709901a91NN15d1523

Y

aaauy laen1sfnwdulngifenldveyaniueaniuuainnisiasieiveyans (wave

Y

hindcasting) wahanUsuuniuteyanduanyuaynsmans ialdlunsfinyiuaginsiey

N1998NLUUlATINTG wazuAlguinsnaizyuils
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A1519 2.2 ASANWILAZDDNRUUNINAIUIAINTSUT8El 9L sUsEwmelne

9 2533 2534 2539b 2539a 2542
WiE9Y ALY AU AU AU AU
(Wufidnw) (Umpnid) (as) (Uszelne) (UszR7uAsTus) (sv809)
Tassadr/msine | Weutunsie Feufunse Heuffundu deutunse Feufunsouas
wazAau wavAAY wavAAY PAw
adu AduINzAIUl dnmaauley | Yusmsians an | Yudygvseans Joyalasanis
@) (2492-2525) Anwn 14 Stadia Wave dlnau dinau anniih foad1inSeum
Tng SMEC. Record ANENIIUNTIVY AU THAI-T (2537) N (2541)
WIASTR NAULNTIUAT
FBURITIR
au nsuagilenine 18 | nswenflewdnet e | nsugnieniven e | nsuenilendven g | nsugnilesiven
@) 3 %3 (2494-2523) 3 3. (2524-2532) 3 . 3 3. (2524-2535) (2524-2540)
SEFUTIUTNAY - NSUNNAENS 8 nugNNeans nIugNNAEnS ASULEYIN
@) - AU (2535-2537)
Ysununznau iufegengnau - ifiusheganyneu - d1919nAaun ANNFUNUSTEWING
@) uvuasely Fenwdnin 3 sesu Usuumznau
MAAUIN - nSUYh (2533) wrnaeselindy
fuitufiguh
nszuateneile daneaulng dramaauulng nsuENNAERS drmeauulag -
@ 1wy liviuaey Tivjuaoe
anwitosti - NSUNNAERNS ~ - drnmaauy -
@) N1550 (2503-
2525)
- MydTInAEUY
wwarneile - 2 - - -
@
doyandusenuuy | H:21m JONSWAP - JONSWAP PM method
Ts 1265 RT: 50 yr. RT: 50 yr. RT: 50 yr.
Ho 4.6 m, T, 1265 He375m,T:9s | Ho33m, T:9s
LUUINABINIS - RCPWAVE, 1986 - RCPWAVE, 1986 -
\nAoUfIvaIRaL
wah uaz
nssudthuneile
WUUa09 - One-line model - One-line model One-line model
ASANEINNS
wWasuuUasweils
M3 ATIziUSnu - Shore Protection - Shore Protection Shore Protection
aznauilosanaiiu Manual (1984) Manual (1984) Manual (1984)

AUBNA RT= Return Period, Hs= Significant wave height , T¢= Significant wave period

drdnnuanznssun1sideuiend vislutelagtu drdnnuianumalulagoinauazniiansaumea (2sAn1sumau)
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f1519 2.2 (919) NNSANYILAYEBNLUUNIANUIAINTSU RS WN v sUsEmAlNeY

R 2546 2549 2549 2550 2551
WY drinauulouiouas NS nIunSwenssIdl dindadios NS
(Wuiinwn) WA auanden (us5a) (81ilneuazduam NPNNUAIUAT (UAIATTITUIIY)
(woays- )
UszauAsTus)
Tassadr/msinen | Jgmmsiaene \Houfunduuen Jaymsiawng AuRnagnau Jaymninsinwne
el el eils el
pdy Huamsmansaol | yuaymsaans indosilo AWH-16M | iedoeinndunuy uaymsaans
Q) iU (2536-2542), #4va 1N Wave Height Stadia Aneumsty | donilunsesssusty
wwsys (2539-2542) | diineu Recorder awouthinndu (Fu | (2580-2541)
ndineu AMENITUNITIVE az 12 a%) sufeda
AMENTIUNTINE WAITR AT AL TIANNg
WASTR auene
au n3NgnluNinen nINanluNInen - aniiiises n3ugnluNinen
@ (2524-2543) (2524-2545) (2527-2547) anfunsetsIINTIY
seduThTuthas NI Uaznsy AU AU - N aanil
@ gnneans : aondl tnthinmids
Unushiusinaes
Jrunnay, Wiy,
mmmifwﬂiwmﬁ,
LNIBVAN
Y3uunznau - X 3 - -
nszuaiweila Yuaymsemansiaiu - GRERERYGGITRR - -
Q) (2536-2542)
T3 (2539-2542)
anmitasth - dr9meauy d99nAauy - -
Q)
uuareile - - NINENENBINA AINANLNNDINA AMAIBNNBINA
Q)] (2538, 2545) (2532, 2537, 2543) (2517-2538)
{Yoyandusanuuy | JONSWAP JONSWAP WAM Model JONSWAP JONSWAP
RT: 50 yr. RT: 50 yr. RT: 50 yr.
He3.45m, T Hi:3.8m, T: 985 Hi:38m, T: 985
85s
me"’laa\amimﬁau - RCPWAVE model RCPWAVE, 1986 - MIKE 21 RCPWAVE
favoemdu wath | - AIT Wave model
waznsIudtYnEile
WUUDIABINISANEN GENESIS GENESIS GENESIS GENESIS GENESIS
mswWasuudas (K1=0.4, K2=0.2-0.3) (K1=1.5, K2=0.9) (K1=0.25, K2=0.55)
yeile ¥nauTaasily
ngANY
MsATIZAUIN - - Shore Protection MIKE 21 Shore Protection
aznawifiasannaiu Manual (1984) Manual (1984)

AULAA RT= Return Period, Hs= Significant wave height , Ts= Significant wave period

@

drlinnupngnssunsifouiand viselutelagtu duinnuiaumaluladoimeuasgfiansaund (esAn1suman)
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f1519 2.2 (919) NNSANYILAYEBNLUUNIANUIAINTSU RS WN v sUsEmAlNeY

9 2553 2554 2556 2558 2560
MY ATUNTNEINTNA ATUNTNYINTNA NS nSUEYI nsUEYI
(Huiidne) nziauazeeil nziauazeeil (GERt)] (a39@1) (Usg2ufstus)
(@ynsUsINg) (nwsys)
Tassadra/nsdnen | lassadrelostuns | Jgymnnsiaeng Nufiguise Woutleatfunisia Weufunsauas
Azl gils izl pdu
adu n3ugyNeainen uaymseansaond | Yuaymseansaond | drdnouionn Yuaymsenansaont
@) ity wavmasys nedng (2541- waluladoanieuay | in1zie 5.0, 2536
Nndinau 2540) g | pllansaumna
AMZNTINNITIVE AMZNTINNITINE (23ANISUIITY)
N WIAYIR (2540-2541)
au N3N luNINe) n3Ngniluninen nsugluNinen - n3ugnluNinen
@) aoniithnth (2494- | @nnil (2524-2554) anileaeslug annilane.
2553) (2524-2554) UsEIuAsius
(2524-2555)
sziuhauthas | nsuguneans i nsudwhamitn | asudwhandeaes | nsudwih and nsudvhaaniinans
@) Joumszgauasthn | unauuazysys Tugjuazunauseu aswan AABINY
wsithvihdu (2553)
Usuunznau ANUEUTUSTEIN - - - -
@) YSnamzneu
wuaosTIeilvaas
donlnefiudasinis
lva
nssuatmeis dsanmauy = - d1579nAauI -
@)
Ao d1599M1AaUT d1539n1AEUNN - - nsugnNAEns
@ 58379 203 (2539)
uurweile - unuilgiivssime - . - AN - AmA TN
@) - AMENENIBINIA - AMEENIDINA | - AINEIENIRINTA
- SPOT-5
%’ay,aﬂguaamwu JONSWAP JONSWAP JONSWAP RT: 50 yr. JONSWAP
RT: 50 yr. He3.7m, T: 94 s RT: 50 yr.
H:26m, T.82s H:244m, T80
WUUIIADINTS Marine WINDWAVE - AQUASEA - RCPWAVE -CGWAVE
\nAoufitvasAdl | Meteorology - STWAVE - WAM
wath waz Analysis in the Gulf
ﬂi:uﬁ‘lj’l‘lﬂﬂﬁlls’i of Thailand
WUUIIa09 GENESIS GENESIS GENESIS GENESIS -
ANSANYINIS (K1=0.9, K2=0.5, (K1=0.35, K2=0.7)
WasuuUasneils dsp=0.25 mm)
ECRIG eV TR T - - - Shore Protection Shore Protection
aznauiilasainafiu Manual (1984) Manual (1984)

hUBMR RT= Return Period, Hs= Significant wave height , Ts= Significant wave period

drtnnuanznssun1sideuiend vishutelagtu drdnnuianmalulagoinauazniiansaumea (2sAn1sumyu)
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22 wgufjiildlunisAnen

221 nafdniussnay

AFULARIINNISIARRUNVBNIAUINYNTUNIULALAL NTLATBUTNVDIATDIBUR N3
fuaziiouINTBInzIa SeuTRnsEnInNefinduazaaduns luumaymsaduunnnd
90% LINAINAN VUIALATAINUTUUTIVDIAGUTURLAUANILET UarTzazIa AN AR UL

ﬂ’;‘ﬁ’] (U.S. Army Corps of Engineering, 1984a; Sorensen, 2006)

slinvesnauannsasuunlngldsnsiaiuseninenudnii (d) wazauenipdu (L)
(relative depth, d/L) l¢ 3 iin Aorduluthan, adulutanuiunans, wazadulunimg o
sU 2.1 aauluinan (deep water wave, d/L > 0.5) ﬁ@mamﬂ’ﬁmamﬁu%m ANLLSImAY
(wave celerity, Q), ANETIARY (wavelength, L) LLasmmqmﬁu (wave height, H) Asfl 29
TAasvesoyn1alin (trajectories) LugUnau fdusingudnarsvesrsiidnidase (orbit
wiﬁummqmﬁu LLazéummLé’ur;h@uéﬂmwamﬂmmzamaqLLUULam%ﬁwé’a (exponential)
JunszadeszRufinudndanduas wilwesnnueneiy ndwnanudndanans n1s
Lﬂﬁauﬁmaqaummfﬂé’mﬁmmﬂﬁw%wmamﬁuﬁﬁa&mm ﬂﬁiLﬂﬁauﬁmaqmzﬂauqm%whﬁ’u
@Jusf (U.S. Army Corps of Engineering, 1984 a; Sorensen, 2006; U.S. Army Corps of

Engineers, 2008d)

Lﬁ'aﬂéﬁlumﬁlaumﬁm”wq'u?wmuy"wﬁﬂmuﬂmﬂ (transitional water waves,
0.04<d/L.<0.50) Snvnzvosravazasuludlesandvsnaveingu (shoaling effect) AA
Tuusnaiaviinueneauduas mmqm?{uqﬁu AILEIAAUanaY uiATULIAALT L
Wasuulas wlaasvesoymatnduadg (ellipse) Tnsfiunundn (major axis) ogflunursu
yuufuTiosi wazunuses (minor axis) agﬁuumaa Alrasveseymazivunadnanioss
muAnaan sunsestaduduasedivinaroni (5U 2.2 rldmznouiiviesifinisidoud
(U.S. Army Corps of Engineering, 1984a; Sorensen, 2006; U.S. Army Corps of Engineers,
2008d)

\lepduLAGoURIUNEUIIANURY (shallow water wave, d/L<0.04) Feanuanilll
WNEINDN LA 1INAIIUATY ITAAFULAANITULANAD (wave breaking) USIieutlaztinnng

Juvau (turbulence) 110 LHBI9INNITOENDANAIITUAR UV LA AL N DU BIULAR DUT)
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< o £ [ .
AENOUIUIALENILYNENFITU uazianTluanNInLYILaeY (suspension) (U.S. Army Corps of

Engineering, 1984a; Sorensen, 2006; U.S. Army Corps of Engineers, 2008d)

v v '
o A A a

Usngmiaiiflenduadeudl mnuinardndhgihdnuiunanauasintiu aduaziia
5nIv (wave refraction) iilefimnaiadeufivednan (wave orthogonal) yismAuLdusE AU
fioaih anufivesnduindousiartuegfumnuBnuesionit a suvidsdy 9 uurduadu
(wave crest) Aifumiafidnnd1 agfinnuisndusnnifiuudueduiisumisiinu deal
wdurduinnislanun vieldendinisinm fagu 2.3 wenandéiusngmsaidu 1
1&un nsazsiouveandu (wave reflection) 19391nAd UUgngtmIa (headland) n3e
Tassadamneils fsgU 2.4 wazn1snszatevesaau (wave diffraction) ilendulndeussiiu
FoINeTEnIaT I avs elassaseiivaefirnisadu (Sorensen, 2006; U.S. Army Corps of

Engineers, 2008a) fa3y 2.5

wavelength
ey
L

No perceptible
motion due to
waves down
here

Deep-water Transitional water waves: | Shallow water wave:
waves: & L
depth greater than depth less than (?) depth less than (E)
half the L
wavelen th(—) but greater than (—

2 - )
C,Land hconstant | Cand L decrease; wave The wave breaks,
over long distances, | height increases, rounded see Flgure 10,17
see Figure 10.7 tops form peaks.

© 2005 Brooks/Cole - Thomson

P31 : www.kennesaw.edu

U 2.1 M3duuneulagldanudnduing
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ircular Qrbits
A=8

|
|
I
Elliptical Orbits |
A#8B |'
|
|'

|
|
|
|
|
|
|

——

i
|
|
l Bottom z=-d Bottom z=-d

T
V<o 77

w=0
u#Eo uFEo
Shallow-water wove Deepwater wave
or d |
Transitional-woter wave 127
4 . L
[ H

fisn : US. Army Corps of Engineering (1984a)
U 2.2 MmedaunveseunIAtluiuLaynan

Wave X,
breakers

@
T
=
o
@
o}
(]
j Bottom contour
Ly | —1 Wave
orthogonal
B, Wave crest/

i : Sorensen (2006)

5U 2.3 Myvinimvesndu (wave refraction)
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%ﬁm‘u wave
e~

Reflected wave

ONTARIO

i : US. Army Corps of Engineering (1984a)

U 2.4 M3agoUYBIAaY (Wave reflection)

Template overlay

Angle of wave approach
X

" | Breakwater

Wave crests

i : US. Army Corps of Engineering (1984a)

U 2.5 Maidealuurasnau (wave diffraction)
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2.2.2  nszuaunIsiasunlUassngile

n1sidsundasrel mgadudsngnisainiesssunid eainnisiasunlas

USunaunenauiadaunikazaantuiud Tun1sAnwiniadainssuvied e wusmeils

[

soniudiu 9 wanslugudnmuenIveseils fegy 2.6 lusssuninisiudeuudasieilay

Y

o o a1

wandnsiululuudasiuiiuazgania dwdsdrdgineliiinnisldsundasliun aduuay

o

NEUAUT USANInTenveiuiy Lansiildnmnisinfsuiveingnaudngnunuinniy

APADUNDDNAINNNUN TUNATITIN USHIUALAANITOANDVDILAUAY LaRIINTNTINT

a a a

= = & A ' o Y P gy = =

LARBUNVBINENBUDBNIMNWUNUINAIUARDUNLUIFWUN TuraeNUINUNIsRIINSIAROUT
v & A ood A =i & A a & y Ia a

VRNASNDULYIGNUNENINUNLAGDUNBBNINNNUN UiL'Jmuu“U’]EJE:I\‘ﬁ]%lNLﬂﬂﬂ?ﬁl,ﬂaEJuLLUa\‘i

(Sorensen, 2006; NIUNSNENIMMEIALAzg18ils, 2557b)

¥inzia

Indda -

—uonda—

_
»omaniodinzia

i3
s

; ‘ ~ mandasmlag

i el o
- - o G —

o 2Qv r A
S o Aawdn | aaiiaeiy
RO A e wila H

o W imivosnauiiiaenas

FNinza

WU IR

dUARENIY 1iasiiga

31 : NTUNSNEINTNINZLanasTeEls (2557b)

U 2.6 UdRMNEIVRIR Bl

dordundeuiiirguinaiiu awfamauwnnddelfAensdutiuresnsyua
dwmalingnouluuinaignend uasmiialufunssuaii pdufiedouivhuuiuuuyeis
rolminnsvuai 2 e Toun nszuatluwuasanniumeils (onshore-offshore current)
waznszualunumeil (longshore current) (Sorensen, 2006; NSUNTNIINITNNNZLALAL
¥eils, 2557b) Aegu 2.7 rlhAnnsnasuiivesmsneuluuidsainiumeils (onshore-
offshore sediment transport) LATNITLAS BUTI IRZNOUAILKUITIEE < (longshore

sediment transport) n1stAdauiiveInznauildnsnanenisilasuliasesuulviolaisly
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(%
[y

syezdu (short term) Lagszaze1 (long term) d@usunisilasunvadluszozduaziiniu
Munan1a tngluyieggniy Adung (storm wave) NIANSIUGS LATOUALTIG V18RS
niurenduIryliiinnsinee asaznaugnianieendnvieisliazaudilunsia
Tugafimgau auvuadnfiiindanutosnitazdesy q Wannznounduiigueildnas
(Sorensen, 2006) ¢93U 2.8 luvaizfingnaufindsuiiniuuuivels azgnnsewauly
[ ) [ o a a =3 5 <
wwvuuiueEls (longshore current) WannlunnazaudiausINEY YuegiUAINLTIVES

nsruatuazvunnzney dwalrneilainnisildoundaslussuzen

fnszuarilunuameils (longshore current) gnsumundednunsnisiadeud Tng
W (headland) wielassadadmnssuwieils W fudnaznew (sroin) wie Weutunse
warray (etties) dadulassadreidunsannuuriodseenllunsia  avdanalduoils
Usuidngaunalu AnBUILANITUANUS naIdumis e i o (upcoast, finug A Tu
5U 2.9) druvdnaduiieimendou (downcoast, sfumis C Tugd 2.9) anfinmsnossu
vosyeilailosanlufingneusundoviniluiiudl (US. Amy Corps of Engineers,
1992)

Riphead
\.‘ - Wave mass transport \ - (‘; Rip current
~
vl v \ \ % PNEEL e L
A ,}_"i‘- % % * * Vi * ’ R * »*
++ g % % * * X x*
+ * % ers % \ %
+ * * ¥ * * ‘oiea\t
% +* * \Nﬁue / b
. i —— —— il
Longshore current

Groin Beach face

i : Sorensen (2006)

5U 2.7 nsguaihusnnmels



Dune crest

Berm

Profile A — Normal wave action

Crest T T
lowering  profile C — Storm wave attack- M.LW.
Crest of foredune ~ T
recession - ===
TN Accretion /
T Profile A

Profile D — After storm wave attack, 7{ T
normal wave action Accretion

< Profile A
131 : U.S. Army Corps of Engineering (1984a)

5U 2.8 Mmsasuwlaseilaiiasainaiumiy

Original MSL
Resulting MSL

i : Sorensen (2006)
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U 2.9 Mmaldsunlamneialieainlassaiangunminiueel

223  MINALELEENN]

s (headland) Wulassasnerndsnduliunveily Ssoraifntuemusssuyd
U 10z wulen1$s vieluadiu ieiRnanuyudainedy wu Woutuadu (breakwater)
uay Aufnazney (groins) Wenduadouiitengimg ndsnuaduunduazgnaansly
pAuflndouiinufutimatguuineilsaziinnisnszaned uaznsvinsdnguim
Fruvdswesianin dwalindsnunduiindeudigusilsanas Tunsdiivmaseguim
usnweila (offshore) azdsnalsifingneunmeoanazaudunameilsinundaimma 3on
Snunigiuuih “Tombolo” n13ifia Tombolo Haufudauusnng 4 ¥un auautivesndy
MsiAAuTivesmzNoUMNLLITIEES YUIA Waziumsuesima (U.S. Army Corps of
Engineers, 1992, 2008b)

TusssurAusnaiiinsiawizvesioiisssningime asinnsidusaiu &1
WmaTsaeuddinuudwsafisme sonsiuniunsinseivesedy wuveiiasewing
svaUsudganna et e1aauna (equilibrium bay) dagustevess manmatuogifundu
Lan1sIAAsuTivemznauMULLITIERY 99nnSAnETes Silvester (1974) Tngn1svnaasiy
wuuiaes Salvmaneiidnuazesen uaziassiima 3 9a Mgy 2.10 Wenawiuly
wumzneuns v e el umietldmely Lﬁ@Lﬁuéwaauﬂagﬂﬂéaﬁaﬁlﬂ wiofi
SenI1 “crenulated bay” iasnnisuandvesrdusuuiuneilsnaoniiaen dealilsl

WneAaunvasnznauseils vinlveildinsiasulasdneasld

2.2.4 n1sepnkuulAssEs1ealasnuneile

' '
= U =

Woununsotaraa udulasas1anus naUInLLuIns onand NHuAIRINAULLD

s v a

o8l InefiTnnuszasnnaniiotaanunisanaznaulusaadl Avlmann1sAuduyeaUn

9

wii dsmaremseuwindieanuinutn (US. Army Corps of Engineers, 2003) lngUn@
Foutunmsuaraiulindeairndug viedideatnimiudoutusdy otlestunisdn
wrzneilauinarnedn (US. Amy Corps of Engineers, 2008a) Iﬂiﬂﬂ%’lﬂ%ﬁﬂﬁﬁﬂ@@jiuﬂ@:m
denfudusnazneu (eroin) nszilduiatumeiuaziusenivlunzia Jadefidosiansan

Tun1598NLUUALANAZNDU YIDLUAUNUNTIBWALARY USeNaumig Jasan1eawadidns, n1s
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AUUIANNILY, TASIaing, anvaznznay, Wagnsauaine lnellisneazidennil (U.S. Army

Corps of Engineers, 1986)

TEST NI

Constant ) .
wave 4 7,
EE _—
a0

7

TEST N°2

Cumulative hours of_,4

)

Port Alfred

Port Elizabeth

South
Atlantic
Ogean

foN
1 Cape Agulhas Capetown . & ¢ 5 London

QOcean

Direction of
predominant swell
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i - Silvester (1960)
U 2.10 nans@NwIEIAUAR
n) MsiingguAsaiilannmveasseuuuaes

9) ldutuANuanlusEninenIsnaaes A) Nsiine1aunanyells South Africa

J3uNWaAIANSUSENDUMIEANBULATY Al LAaLNSLLAU SIUDIDNT WAV

UsnaUnkuun luiunne

Jagenienisauuiaun1eu Lun1sRaNsINanIENUINaL AW Y1TULNaY LAY
NTLANN NUNARDIDINITHAULSD VUIAVDITDIAULIDNINTUINNVUIAVDITD Ay
FIUIUYDINIG (lane) NIHIUT19DN UBNAINTAITAILIDINANTENUINN LATIASS
1 = v

7130778

J23ua1ulA598519 19 lun15eDNLUUAINNENT LATTLULMINTENINILATIASS AT
o ¢ = < ¥ d = ° Y ~ a | H Lo v
ANTNDIANULSIVDINTERAUIMLNEINDAZYIN IRz N aULAA UNDNANTDIUN TuvinNTA
TIUNAUIY  FAINVTINTUIVUINYILS DN ILHIULU19BNAY NIT I UNITDONWU U
ANNEIlATIAT199NANTUIINTRYAMNNFIAAUDBNUUY AAUENFT (wave runup)

warAAUTINAULIDU (overtopping wave)

Jadenangnoudanansanny deyalsinunznaunfouiianiniuuudveile (net
longshore transport) kagUTUIUALNOUN INUATI LAT DUNAINLUIB18E] S (gross

longshore transport)

Uadelunisguasny wu Tuunsnsdinfisseevinasenindlassasiaunn ndudei

nsYRaensadl vievMsRneUTMrduleY Ieshwalusvedlasainay
¢ 44' @ v

Yaransvenau (s

A15IATITIONTINITNUANVBINLNIUALNATNATILARYS

ATYUIUNTAZAUVDINENDU (sedimentation) Qﬂﬁﬁﬂm’j%“ﬂu NSTUIUNSLALTINYBS

auUAIARENBUTILAGBUT (transport) 3843 (emplacement) gnianaeniy (removal) waggn

ausn¥ (preservation) Liuw/anviewsia (Mckee et al,, 1983) 9nfisnuaananil dlaiiiu

TUNBUNIDTEYY (phase) VBINTEUIUNITANAZNOUNTALAU Lnusyasiinils Ao NIAnAzNOU

(deposition) Bansefie N151389A3984IATTI (temporary emplacement) Wa¥N1561598¢
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(preservation) vuriesth Wumsiesewmsneuiifsvesnadeudndy dunsavausives
nznou (sediment accumulation) iusvezvietumeuiiiivaciannunii lnedunavesnis
pnaznouniegnitanoeniuvaseyniangnou uazilugmssnwanmlidusudu (strata)
aqmmawzﬂaummmgﬂﬁ@wwaaﬂmﬂﬁuﬁLﬁmﬁu"lﬁmﬂwmaﬂalﬂ WU NISAAYIENII
N80 (physical erosion) N1379AIVBIRENOUNITIINGT (biological resuspension) ua

N15EANYAIVBINLNBUNINAL (chemical dissolution)

Bslaeirlvlunsmsnsnsivauvesmzneu fe wefianisianzneulud (n situ
technique) 3sl4@nunsazaufvemznauszezay lnggunsaldnagnau (sediment trap)
filanitluagnindslunza 911 vide nzaay Tuanizdoulumusssuni (Faas et al,
1988: Lund-Hansen et al, 1999: Roos et al.. 2006) @S USATIN1SALEUVDINENOUT
Uszneusioazneuiidonguinnindesd awrsanldlasisnismialelalny (isotope
method) 7il¥n15TasinsiUasunlasesfusiunnmaesidilaad 21°Pb Tufunsneu

windy (Appleby et al.,, 1992; Appleby, 1997)
nMsilasziengnznaudtemaiinnzia-210 (°Pb sediment dating)

210pp fianAseTIneiUseann 22.3 U elivselovddmsunismienyuasnsnaud

o w a

AndulugreUszanamienissy 2Pb iuilradand1dud 6 193 2%Ra usiililaadgniiiin

[

'
a1 =

N158a18835¥13191 (intermediate nuclide) HANASTITINADUV T WU 222Rn FalAnAS

3 I

aa Y} @ a 1 A a a a 1 % 226 o oA
B8 3 U LUUUN ﬁa@aﬂmﬂ@"lﬂﬂqjmq@ ﬂrﬁl@qsﬂa\iln AAYBD Ra IUﬂqiaa’]B(ﬂ'}fﬂ@Lu@Q

Y 9

(decay chain) HuiianudAny ms1zdufinedes (noble gas) Aatuiuaunsounsnszaneg

o

Usseneld @ 21%Pb Iinannmsaanedives “Ra Negluusseniea wazgniinliieanain
FuussEINIAeg19TInsalaggnaadu (absorb) Wilvegluavessirluusseinia (aerosol)

wazgniiilududaiuiunzneu laeduldvianisnisanaznouwuuiden (wet deposition)

!
=

WIBLUULIA (dry deposition) @sluigangneulusiasiiiudiunnimaesiislaan 2°Pb dauifu
(excess) Wiunaznaunddudunninvestialaan 2°Pb aunafiuleaiifvedtdiindeduwl
(*%Ra ) 1018817U1U NITEAEAIYBY “excess 21%Pb” %3BL38NANBE19I1 “unsupported

219 qggliaununglunissyyeny (dating) vesmzneulnl sudsiusuaziuds Ndeny

9

9871 100-200 U 1He991nanuuniles (abundance) v84 21%Pb A6 AUIUANINUDIN?

Y

Taas 21°Pb Fasinanylaenisid counting spectrometry 11ANIINISES mass spectrometr
) gsp ry p Y

WALLDIANNLEUNIN 219Ph 92uFUNANUNZNIUDIALANAINNNALALEDES (stable Pb) N1g



29

Wisuieusnsidiusyning b Aulelelnldu 9 vewmzMdslidusslosdlunisiesiei

918AYNOU

AUNTANUEUNUSYOS unsupported 21%Pb gunsallsulaniuannis 2.1

(210Pb)u _ (210Pb)3e—yt (2.1)

[ v

Tun1sAwiieyreIngnoudwn1sentuulagdmtinvesiaes (compaction) vl

a

AMUVUILUUVBINZNBULTNTUAINAINAN AULIAUBIRENBU (sedimentary mass) 7198

a

wiloseduiifinnsan z wldfuiledtudunss funudn z Aefunsdumnengriedng
nsTuanvesayney Slrnusniufosuiunimmmuuiuduiismniminvemeneuies
Tagldnsianazfiansannisddsuanamuiniy (3 ed sfinaunuduld 1wy aungu
(porosity) ¥83f29819A1) Tun15UTULA @195 UALRUUAITOINZNDUILITNITUNUAIAIM
& (depth) ¢eaudndewan (mass-depth) Saiinedu anudnseweiui edew
% Am; fio snavesngneufitasnuandos Az Tuurisieg1snznou (sediment core) uag

=% a A = 2 & D X A v oW | ~ Y]
AMUANLTINIA (M) AIUAN (Z) ABNIANINUA (ADNUNAUINAVDILVINRENDU) LUUBIEAU Z

1199910 21%Pb 91nUTIBINIAAIMITONIN s Az ANT oy n1AnznouldaInTTe
NITUIUNIANALALLUUTENLATL UL Aauanslugy 2.11 ﬁQ5uﬂWiﬂﬁzLﬁuawqmaamsﬂau
$e35 219Pb azaunAnsrUIUNTA 29Pb azazanlusynanznauluMaBLLIMNG LYY &1
21pp Tyne NOUIVLIANE LA DUSTIMLIARN9INUTIIN N AL EE aNULR UAve I8 AULN 158
vziauaLuudenuazuis envauNRinisiva (flux) 189 2°Pb mzjmnauﬁﬁwmﬁ wazdl
AnlaidufusnsinsanazaLveInEne FeUuuIMneiiiden Constant Flux 158 Constant Rate

¥ 1 %

of Supply model (CRS model) st 1mn Pb ﬁgﬂ@m%’uLsuwaaummaqmﬂauLLaggﬂW@W'}

Y 9
¥

Tnoushilugmeziaany 1Wuundsves 219b ndn ddlunsddanunsnauudly eynianznou
A dAAu Ut ures 21%b windy wazuuInieiifenin Constant Activity 3o
Constant Initial Concentration model (CIC model) Bnuwindiiululdde snsinsazan
Y9u7ansNaY (sedimentary flux) SA1A7 W 21%Pb flux fA1FWRUS 158091 Constant
Sedimentation model wanand Faduwiniednnanid i ululdde Constant Flux-
Constant Sedimentation model (CF:CS model) ‘?fﬂLﬂULLHDVI’N‘?‘IIQIWUﬁQYﬂLWiﬂzﬂﬂﬂﬂﬂiﬁﬁ

MAUTURNINVDY 2P anaInINAILANDY19LavTN18Y (exponential decrease) Lion3
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LUUAIYDINENBUYNUININNTANTIUAIY TausazuuInanTe model AsddalauTauuay

Joaresuane1aiuly

Tu Constant Activity model AANTUnAIW %58 ANLSISIE (activity) ¥0e 21%Pb 7
A7 (2°Pb)° fAnAdN Aatuauwssedniszauauan | andulunuannis 2.2 uazengues
menaulutuANanty 9 onvgnAwinddlagaunis 2.3 (Hesnaunisdeluiazaulaans

AINNLTITIEVOS unsupported 21%Pb 111U wazavarddnwal u luaunisaeainily)

o (Y

dmsuanuduan IS uAY (initial activity) 999 2°Pb @1unsaawiulalaensidaunis

v A

annewszning In(21°Pb) waz mrwdn @imsvsuufnuuiuresiuudr) wazmaasnd

AUANYINAU O

1 (21°Pb)0

)‘; In (ZTPD), (2.2)

tl’:

Tu Constant Flux model 189 21%Pb flux NRIVBITUALNDU QNANNF LALAIAIT
U

[y

wazliuegiudnsnisvivauresmgnau (mass accumulation rate, ) fatuAYBINITY

o o

DUAZNBUTUN | N15TUANYRY 21%Pb Vianualungnoueglutunind i (A0) zilA1Asi Lag

i A0) Qﬂﬁﬁj’]ﬂiﬂﬂﬂﬂﬂﬁﬁ 23

A(0) = [°(**°Pb)dm (2.3)

o m AB ANANLTNLIA (mass-depth) Fatl AULIITIENIMUATIDEAININNENDU

Y

[
o

A o v P
YUN | %mmmmmmlmmﬂaumi% 2.4

A(0) = fooo(ZIOPb)l_dmi (2.0)

[

Fednlvogluguanniseninda edsaunsd 2.5
A(0) = A(0)e 7t (2.5)

La¥DILUDINENOUTUN | FraNTaAWINIAAINANNTT 2.6

ti = lln@

2.6
Yy A® (26)
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WIarIeluaailfeen1snismean 2%Pb nileg (*°Pb inventory) lulviaddaeng

[
= 1

nenau lunsuifieonvunefalegyiuiuia 100-200 ¥ @usgiuannugeulnivesisnis

Aasziiild) drdaegrmzneuligniivaunseunqudiaiaifingn fensazaiuisaldnis

(extrapolate) aufaAMNANTTAT unsupported

Y
ANANITAIANNLUI LU UANUAUNUS NS B8

Y

210ph yInAU 0

222RN— 210P)  mumlli 210P) s>
N AN

Unspported 210Pb washed out from the atmosphere

222Rn

226Ra in erdodeo’

226R g
' 210Pb washed from the
In-wash of unsupported
2301- h Water catchment
i In situ decay of *Ra
f to ‘'supported’ *%p
238

- Simsek et al. (2014)

U 2.11 1funnd (pathway) MsiiALAZNSIAIUNVRI" P

d15U Constant Flux - Constant Sedimentation model #1538 CF:CS model 1y AN

[N

YBIAUTUTWIUAU (initial concentration) AzgnauudlvidiAIA wagAtuiunnInae
ANASLUULAVTNIEY (exponentially decrease) AUAMNANITINIA 01 r AiD DRTINITAZAULTS
178 LAY M AB ANUANLTINIA oW t = m/r 3naunTs 2.1 anunsadeuluulanaaunig

2.7
(210Pb) — (Zlopb)o e—)/210m/7” (2.7)

o w

Al unsupported 2%Pb zaangfiImuANNANMEFULUULAUTINAT (exponential) vnld

log YHABITNVDIANNTT AdLanSlUANAIT 2.8

n(*'°Pb), = in(**°Pp)” 2oy, (28)
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aun1s? 2.8 Wuaunsidunse Wendennswsening In°Pb) i mass-depth g
(In(1%Pb)° AayAiAwNY (intercept) WaT -y,10/r ADAIUTUYRINTIN tllaUsEEnAldauns
anneelauduiudeyalusliuuaunisi 2.8 mnudulazadaunuazainsamale way

MnAANNTunliasilugnsaune r viie Sasimsazauiidenavemenay

2.2.6 wuUIAINIslasuLUaIveia

Tunisinwinsasuudamneils sauawansenuresmsldlaseadratesiureils
lUsunsu Coastal Engineering Design and Analysis System (CEDAS) %qqﬂﬁmmima U.S.
Army Engineer Waterways Experiment Station (U.S. Army Corps of Engineers, 1989) Wy
wuushassndamansideuldlunishassisazesnwuulassadradmnssumeils aely
CEDAS Usgnauniy 3 I:J@Ja laun 1) General Engineering Module 2) Inlet Processes
Module wag 3) Beach Processes Module msadisuuassnmsUdsuwlaseiadudn
ﬁﬁlwaﬂ Beach Processes Module 1a 81‘5LLUU%°WaaQV1dIL§EJﬂ’J'”| Nearshore Evolution
Modeling System (NEMOS) Tumsasuuusiasinisiudsuulasmelsszezeniiesain
anmadu lassadsdmnssumeils wazhanssundmnssudy 9 LU NITETUNTIYVILNA

(beach nourishment) Wusu (Veritech Enterprises, 2018)

aeluluudass NEMOS Uszneuseyalusunsuges ieldlunisairsuvudians
519 9 lawn TUsunsy Grid Generator Litoa3suuusiansiufi@nwn Tusunsy Regional
Coastal Processes Wave (RCPWAVE) lLag Steady-State Spectral Wave Model (STWAVE)
i o3iAs1einastianind u wazlusunsy Generalized Model for Simulating Shoreline
Change (GENESIS) tilel43insnzvinisiasuuvasmeilslusvozens duiatuiosainms
\doushrameneureils uuusaesiansaliinssdinisasuwlas dewinmsneaths
Tassadeusianei ¢ (coastal structures) wagn13La3uNI18UT I I8MIA (beach

a v

nourishment) Ingldsguunisawianuy 1 46 Yeyanldidudoyarndiwuudiass laun

o i

TayanduuanYILile dnuazIUINVRIEMA TUardenvedlasiaTeyeils n1saunsIe

Ushaneva Wudu (Veritech Enterprises, 2018)

ANSANUIUNISEAR BUAIVDIAA UINNUIANUITNHILNUID19DY F@1UTaAUIULAe Y

LUUF1889 RCPWAVE Aitauna1nngud linear-wave theory w3o STWAVE Aiaunaneld

o

auuAguIeaulusssurATUFuRUSAuLUY stochastic nonlinear (U.S. Army Corps of
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Engineers, 2002a) dsunisAuiunsivasuwlasneilsreauudiass GENESIS wanalilu

U 2.12

AuNAgILLAZ T TINAVBILUUTIA0Y GENSIS dmsunisAuianisildsuntasmnetls

AUUAFIUVDIMUUTIADY GENESIS

sUsmthdneils (beach profile) Tanwauzilugusauna

a Y y v [ J a
YOULANITLAFDUMVDILUITIBENLT-09N LTUAIAIA
AZNOUNTIYLAR DUAIAINLUITIBR WUTLDI91NN1TATENUDIAA ULANGAT (breaking
wave)
laifasaNaveInEan il

o q' ] ) YY) o o ) 44' A

N13LAROUTNVINZNDUAIAINAUTIBRIURILIN BLBUAUNITIAROUTIVBINZNDU

YUIUBIURS

Y9INNAVBILUUINGBY GENESIS

lalanunsamulunsasiaunau (reflection) va9mauLlaaannlAsaasns

TdlaunsadmszinsiaunveseieaLuy Tombolo

[y

Tedinuandeglunisiasiumia Mvueuse lavyuvadlaseaing

1
[

Jomdniuguvemgu)nisdiaenisidsuiuassile wu susanthdnueildl

1 .«.:4' A ‘:l' y = [ A Y [ £
AN LaZAZNBULARDUTIANULUIYIURALDINITNILVINVIARULANAT LUUAU



OFFSHORE WAVES BATHYMETRIC DATA
Ho, @0, T Dj
T
3 RCPWAVE
f (External Wave Madel)
¢
o
: /A
g
] REFERENCE WAVES REFERENCE DEPTHS
£ Hi, @, T ;
— /
HISTORICAL SHORELINE STRUCTURES, BOUNDARY
POSITIONS GENESIS *~| CONDITIONS, OTHER DATA

BREAKING WAVES
HDI\ ebl‘ T
(Internal Wave Model)

LONGSHORE TRANSPORT RATE

Qi

SHORELINE CHANGE
Ay,

fan - US. Army Corps of Engineers (1989)

5U 2.12 §an15AUIUYBUUTEBY GENESIS uay RCPWAVE/STWAVE

WANNISVaIRUUINaaINsHUABULUaITeRq

1) AsAuRUNISasULUaIgkY
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ANNITNUFINTDINITATIUMTUAB UL AR vann1sausndUSuIamse

(conservation of sand volume) Iagfinualiunu Y iusuwrdsnasainsuseisiusanld

Tumngia (offshore direction) wagwny X WWuwnuivuIuiuLwveils (alongshore direction)

aauanslugy 2.13 lngauudlizusrimidaueilsliiinmavisuwdas dmsunisidsuudas

Jsumsludrugasmuiadesldannis 2.9 warfia1sanusSuIunenauiig basaan b uni

AULUILAY X LAZBAY Y 910@UNTT 2.10 wag 2.11 AUa1AU d1USUNaTINUSUIUNZNOY

Aunalaannaunis 2.12

AV = AxAy(Dg + D;)

e AV fAs USunaumznauiiudsullag

Ax AD ANUYIVBILARTAIUERElUNITATWIN

Ay @9 nsilasuLUasiuiauuIvaRs

(2.9)



v

Dp A T8AUAINGIVDIAUAY (berm height)

D,  fAp muanUszdndua (depth of closure)

Ny X AQAL = (‘Z—g) AxAt

[

ool AQ  Ae dnsnsipdouiUAsuLUaBIRENOU
At A9 FIIANAUIN

WAW Y q=4gs+q,
gl qs Ao dnmisndeuivawnsnauluiirniainueilgneia

qo  F® BnTINsAGeunNvesmgnaulufianeINVEadYaRs

FrsanTaunm x wasuny y
aQ
AV = AxAy(Dyp + Dc) = (32) AxAt + qAxAt

i At = 0 9ldnaseaunis 2.13

gy IVIN 2
6t+(DB+DC)[6x q]—O

N

~ WATER
LEVEL
DATUM

A1) AMNAAYIN

35

(2.10)

(2.11)

(2.12)

(2.13)
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Ay
DISTANCE OFFSHORE ¥
Lt
S QAt
= I + |
o
=z
9 T T T T ]
O R e
L A qghxat qp Ax At |
3 S S A ——
2
: Y
X

V) awdlau
i : US. Army Corps of Engineers (1989)
5U 2.13 awssdmsunisauianisiuagundaseils

2) MSAILINDRIINISHURYULUAINZNBUY YR

AUNIINITLARDUNVDINLNDUNIIYHBIINAAULAENTEWAUNTIBHY  @1unsas Il

AENN1TN 2.14 Tapiinds a, wag a, amnsaannulafEannisin 2.15 uay 2.16 auafu
— 2 . 0H
Q= (H Cg)b a1SIN26p5 — A COSOpy —— , (2.14)

gl H Ao Anugendy

2 < ] 2

AY AINULTIVDINGUAAU (wave group speed)
b A AINDETIUIUDNINANIZATTLANFITOIAAY

Ops  PD YUNATULANFIWINAULUINIERN

K4
a1 - (2.15)
16(%)(1—P)(1.416)5/2
bl
a, = b (2.16)
2 -_ .
8(%)(1—P)tanﬁ(1.416)7/2

[y

el K, K, @9 duUsz@nonisinaousiiveinynau
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Ds A9 AMUNUILULTDIMNTIY (HA1 2.65x10° NN./AU.4. EUTUNTIBUA)
p A9 AUNUILULTEIUT (A1 1.03x10° nn./av.y. dmsuimezta)
P B ANUNTUVBIN TS (A1 0.4)

tanf D ARAIANUAINTUTIDIUNIINLLITIBRIDTEAUANANTInENDU

LSULARDUAY

A1 Ky, Ky WWuefianunsauiuddsuls iisldidumsiiweslunsaouiisuuinsgiu
(calibration) Auwwivneieass laeen K, UuaA1nsfidmsunisindeufivesnansneiiliesann
Aau ArTwugdnlunuudaesdiA1sening 0.58-0.77 d@wm K, {Wurmasidmsunisiaaoudl

YDUIANTIILDRINATELAUNYI8RY wazasiaUTEN 0.5-1.0 Winues K



unil 3

ad =
A5N15ANWA
3.1 nsswwnndayauaznisAneiineadas

¢ a N y 9 y
N13@ N AT UTELEUNISUA B ULUR oMU ¢ dnuznznouvuils uas
UszAndnavesauiunseuazaaus assilddayaanmiunyeilimienienin Jeyagnn
e TOLARNNANENT WATALUNTANENT VDITTUULIUIMAVEE U8 1IUTINYS Falsafn
=< L% | aa =2 v = !  a v % ] (%
uislagduuininmsfne wazduiinlilaeniisauiiieites dwandunia 3.1 dwsu

LuImwaztuneulunsfing anunsaagulanusy 3.1

3.2 A1SE1579NAEUIULASAISANEIANHUEAZNDUYLHS

v v
v A

nsdrranaaunluns@nuiased Singuszasdiiie 1) nvadeuaninyieils
Hagturesiiuiidnu Wieldusenounsineinnudsuslameuumeily 2) ufeng
pznaumeilaufiofnudnvugaznou uazruRvenouUInALE wesilufiAnw Ty
Toyadnvuzaznouviei adudeyatindlunuudiassadamans i en15unenis
WasuwUasmneil uag 3) \iusedimeneuluuunn (sediment cores) LlevlUTins1zsim

FRIINITVVOUVBIRZNOUTIBHY A8ATlAREA2-210 (P°Pb radiometric dating) @15u

bt

a ° = o Y Ao
5']8@3L@EJ(’ﬂUﬂ'ﬁa'ﬁ']QLLaZﬂﬂUWaﬂUmgmgﬂ@usﬁqﬂﬂﬂ by Qm@lﬂ

3.2.1  msdrsnamwyieisdagiusaznisinuiasgnenznauyieils

Tunsideased vihnnsdrsnaninel swesl il Anwn Aseuaquilufiveils
2.UssIUATIUS dausiumsioy audaennglvan (3U 3.2n) sauszeenisUszana 20 nu,
Hudnu 3 A fie sewietudl 6-7 Sguisu 2561 Suil 21-22 fuesneu 2561 wagiuil 2-4
unsea 2562 Lilaliaseunquanimeiwislutigusauaz uoandsunie uazusay
nzunnideld Tlunisdrsldifvdeyaanmeeilsdagiiu seisnsduiinamdeuuud
30t leliusznounsAnuiludunounisulanadoyareils anamdieniseinimazam
Ay (wandlunianuan n) saudldidutoyauszneun1simsiest nan1sfineins
Wasuuawemeilannuuuiassndamans uaziiuiegsnznouneilsiifu (surface
beach sediment) fisuviiafefulunioudu Fshegnznaumeilfiafugnifuainiiosi
UShag surf zone (5U 3.3n-9) Tugdnaanuvunuszana 10-20 Wwufins (93.) 3niaau (§U

3.3p) dmsunisiiudieginznau laiudieganasawuivieilavesiuii@nwe 2 g9
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wialuiegngneudiwsguaziusenidownie (sewirafounaiau Gaunsiau) 1
25 feg1e karusaunzIunnedls (Serinuseuwey AsdvnaA) 31U 46 FeEge 7Y

AU 71 fege Tnedunusdrsiaan neelaasiAusegemznourieislunisAnwinsl

wanglugy 3.2n

susamdoyanasnuniunsiineiisinumn
- MsAnwnsiUAsuwUaseile
- MIPANLUUTBUAUNTBLAYATY
- MsRnwanwarnaukarnsinaiansiiuadsslunungnay
- Mmslduuudasafiefnwin1siasuuUaseneils
| P -~ Py al y
- ManeneeNNA wazamanfiey wWeldlunisAnwinsildeuutasneils

- Joyaandeningl avnssdline) aynsenans grneans waesidlive vesiuifdnm

! I

Anwinswasuudasueils #¥1auvusiasnisasunlaeeils dsrauazdaunudoya
Aounagvdamsnoaindoudu Tngldoya AR
NFPUATARY - pdu (Awge, MuAY) - ifiuegnamznaumils
Tnglfinadanisdounm e - aulunzia Ham9) - drrmanmeileiagiu
Usziiudansidsuutasmieils - anmemnudnifesth
. - seduth v

1l \ a o ¢ ¥ £ a wva
- Inssaadouiunsnguaraiiy way Anszidoyaluasjdfing

JSuudnmatenisenia

4‘ o
waznMALdiga LSUEJUﬂuquLLEIJﬂ - v
L - AU veHSuaY _ Enweisnenaual
— T - Soyamenou (dso | -wamzneu o)
— a
Fuvisuuagieilsluain > euguiunsng n [T
- anudnUszandue il

msaeulisusnasgIy (Calibration) wasn15nIusau (Verification)
AduUszansniniedaudivasnznay e lu1dlunuudnass
- K; n5flnasfvunsns1n1siAaaufireIng nouAULI Y etle

- K, mfwmesivunsnsinmsindeumvesmzneuiiosanadesesdu o

A 4

Usziliulszansnavaiiaununsguazaau Lasidus

wuwnansUiulgenseanuuulaseEsne

' !

asunanmsinwuazdavinsmeau

5U 3.1 Tuneunsivey
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doya TN Sngazden srezavasdaya RUBLHA
1IM37d3U 1:25,000 Y 2510 Wlumsanssuuuy
NN y , — p v
ATULNUNNIIT 119571814 1:15,000 U 2519, 2526 AsasuLUassneile
21N7F1

WIRS1@IU 1:50,000

U 2537, 2541

R R PRI IR

Google Earth Pro

UIRT1EIU 1:700

U 2552-2561

AOULATVAINISNDES S

K Y B
LUBUNUNTIYLATARUY

69978y 2561

Taluns@nwdnwee

ALNBUATULUITIERS

ALNOUTILE AMSEITIINAEANY | VUIRVRIRNENDU (Dsg) -21 0922 0.8 2561 waziludoyanda
=
-2 4. 2562 dwduuuuinans
GENESIS
WNUTLALIEDI2119 246
TAENIUQNNAIEANS Y 2527
. nsuaVnANEns 7
ANUANYIDINLLA L NBINNLIY
NOIVINLTD 77/ S
ununseUatiUTIYs |
¥ ¥ 2529, 2539
1ng NSUL9WIN
au 58 3 WU, g Al
( ) o anniingraenieiaiu 4
ALTINAY nsugnfieninen 2524-2535 1 udonaUsenay
- v (500202/48475) v
A1) nsANEILazILE
FEAUUNTU-UAY . a01dAaeIIw . duuuudnans
. ATULRNN T U 2554
ERELoIHN 2.U5297UATUS GRIDGEN, STWAVE
» ey GENESIS
Joyansnou > y;
Ly . ATUTaUIENIU a0 Pr.2 U 2507-2511
wutUsIYS
ATY (AUES ..
dvnauimun
LazATULIaT) -
.| welulagoana : MRE =
wazay (AN - YuAUNIAAnSIAY U 2540-2543
- wazilansaune
LaEVIANIG) .
B (@IAN1TUNVU)
378 6 I
19ULATINTANYIAIIL
lassasradouiu ManzauiuATYgie litayaoanuuulunis
NIYLAZAGY .. AMnTuLazdInaey . A59UUUIIADY
i o 4 ATHLRWN - e oA e U 2539 v w
wazlIouiuAdY Weamsneadalouiu TAs9ad1e fae
Wen NTPLAZAAL NI509UN WUUTIaD9 GENESIS

UT00UT 2.U58UATIUS
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n) Explanation ’ e SN
Z | & Coringlocations Khao iap A
R | * RID station l\ 1
& ®  Beach sediments l, 50

- River r

— Transects & ° =

- A '—_
Z Khao Tai 00
)
§ Y il
& Pranb
4
[en]
N
?‘:]‘ 1 1
99°50'E 99°55'EE 100°0'E 99°59'E 99°60'E
n) FILNUAAUFIDE19NZNDURIAY ) ALAUBAUT DL INENBULUIAN

U 3.2 dumbsnisiiudeyans noureile

YaNAINNSIAUFIRERznaureils dinsiAusedamznaulululdn (sediment
core) LaNSNAaBIANEIoNIINISIULVBINENBUIURY UShumuvlawarsulaveuiou
Funsrewazeau lnsldwaia 21%Pb Tn15LAULYIFID819RZNDUAINLUIAN (sediment
core) 31U 4 U wUBTUsUYTavedlAsIas1991uIU 2 Wid (core 1 Wag core 2) kA
auldan 2 uis (core 3 ua core 4) lnsarudnvaanznouinuliiuulsagsening 70-115

o [y ) 1 I3 LY} 1 [l < LY} 1
3l dvSuiuvanTsuiegingnou kagn1siufieegns wandlugy 3.2v uavsy 3.4

AUAINU

n) NsLAuFiegInznNaU ) FIBYNNLNDU A) AMUANNISAUGIDEN

[~ 1 a a y
E‘LJ 3.3 NMILAUAIDENNLNBURIAUMIULUITIBE



42

U 3.4 mafiudiegauriengnau (sediment core) UsantUsInygs

) core 1, %) core 2, M) core 3, LLay ) core 4

3.2.2  N5ATITRANEAIZAZNBUYIES

Fregrenznauinfune 71 feteilgainnisdrsalutate 3.2.1 gninumn vile
JUIA LALNISNTLINLFIVBINZNDU ANNULUIYIEE WD TiUAANE TuesUuRn1smuIsNI3
AATITRVUIARTNOUY NINT5I1U ASTM D422 (U.S. Army Engineer Waterways Experiment
Station, 1960) Wa¥HAN1TIATIENVUIAVBIRENBY (d) MBIV URNT (Miae ww.) gn
wlaslvieglumiie phi (¢) Freaunsft 3.1 et lulessiuinvemsnousienamives
Wentworth (Wentworth, 1922; Guy, 1977; McLachlan et al.,, 2018) d1v5uA1d58514U84
YuInnznau (median, Dy,) AoTWIARZNaUTIWaSEURINGT 50 diuAladsveuinnzneou
(mean, M,) LagAINISARIUINVDIRLNBU (sorting, 0;) AWIMLA1NISves Folk and Ward
(1957) (Folk et al., 1957; Rashedi. et al., 2016; Mohtar. et al., 2017) ANENNTST 3.2 LAy

3.3 HIUA1IAU

¢ = —log,d (3.1)
_ $16 + $50 + p84 (3.2)

z 3
_ $84— 916  $95— ¢5 53

01 2 T 66
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e &5, d16, d50, h84, uaz $95 Aevuianzneuiilesidudlngd 5, 16, 50, 84 was 95

Tunig phi auaau

3.23  N15IATIENDIUAZINTINTNUANYDINENDUAIETINLNI-210 (21°Pb radiometric

dating technique)

uisfietNsmzneuLIAn (sediment cores) AUl gnihandauya (sub-section)
Tnensiuuazinfieg1ensanin (undisturbed sample) Nnseey 1 oy, dvdudiegiefisn
wiauwdn gnihludaimn (weight of wet soil, W) uazaufigaumgiishni 100 ssrieaifea
Junfasdaimingedinads (weight of dry soil, W,) nMsnageuAmaudanIanIenIn

YDINLNDUBLIAN UTNUALLDYAAIT

1) AMURUILUUTIY (total density) Ap dndruvestiuninaulensoUsuinsfiogns

[%
v

PIUUA NAABULAYYINNTTIUINUNFADEAUTEN kagInUsuInsYasnene tnedaunisnis

ANUIUAIANNTST 3.4

w
P T (3.4)
e p = AUUUIMUUTIN (bulk density)
W = Uminilenuasiu (weight of wet soil)
/4 = USUIWTTINUAYDIAIDEIAU (total volume)

2) AMURUMUULAY (dry bulk density) fa dadiuvssiivinfunissousuIng
IVUA  NAEBULAYYINNNSTILIMUNGAIBE1RUBULTY WAz InUSUIASUBIAIDE19NDUB UL

TRedaNN1SNNSAIUIN AIAUNISA 3.5

Wg
= — 5
pd » (3 )
We  py = AUUUILUULAS (dry density)
w, = UntnumuesaY (weight of dry soil)
1% = JSUmsiavunveIfieg19ny (total volume)

3) USunauinludu (water content) fis Sagazvasdnadiutnvininluliafusiau1ndn
9UR  NAFULAENNSTILNUNFIDE19AUUENLAAIDEIALBULTY  LA8TINITANUINIRT

AUNNSN 3.6 P91



a4

w—w W,
%w = 2% 100 = VW x 100 (3.6)
do  %w = Usuuil (water content)
w = Unuinidenvssiu (weight of wet soil)
w, = UnnNUUD9RY (weight of dry soil)
w, = Unninunluuiadu (weight of water) = W-W,

4) AUNTU (porosity) Ao dndiuveslIunsinsswiusieUsunsiaun Iagilaunis

NNSAUIUAIAUNNTN 3.7

YelS
Vy G
n=-—2=—=fw (3.7)
v v
e n = AUNTU (porosity)
v = USInITIvNnvesau (total volume)
vy = USunslngsdu (volume of void)
w, = UNuUnWUDeRY (weight of dry soil)
G, = AUENIUNIEUBILARAY (specific gravity)

AMURUILUUTDIUN (Water density)

Pw

dwlunisiieseiadudunnineesiialaadiudunsed 2%b ludiegnediu taiden
AI9E19NENDUNTUAMUANNNAUYTENIN 5 4. UTAATIEVINIAILNUBIEVDITUALNDUAIL

ANUAN

dnsuaiuiiunnmuemeni-210 ('°Pb activities) Ndeglusiegnatudu nlaenis
TYaa1vuduaninvesidlaas duunsed 2%0 Tusleg19au 9§ adudaladvatu
(granddaughter) 983 2'°Pb feaTesloanaUalnsilmes (alpha spectrometer) lnefodl

=) v 1 I ¥ I [ ! 210 Y ‘g
NILAIYUANIBYNNBULVIGNISUIUNITIAAT Po AU

[ '
U a a

1) 199819704 1 NSU INWABETUAUNFDINITNAITUN UUSWENS (reflux) Wiow

funsalumsnitudu (concentrated HNO,) Wusseziian 4-8 Falus
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2) narntiunenduilurendaivaunie (residual solid) egluansazanelaenis
bkentumewrsosduesas (centrifuge machine) diuansazatensnlusinasgnyinly
Wasudulalasiauraslss (HCY) Tnanisiis HCL wagnindn HNO; ma8nseuIun1sseiney

(evaporation)

3) ntuANa s IRARURATe AL (reducing agents) WiaUaeiun135UNIUTDY

=3 P = Y 1 a v v [ Y 1 A o
5109WaN (Fe) uaglangdu o Mo1auzunilufegaiu udinuaign1susudiiegniiniey
TR pH = 1 Weranulunsavesdiegnadmniudenisuds Inladleu (Po) aggnidsy
TingiuukuRuoun 15x15 4y, feded (self-plated) fgaumail 90 ssrwaides

1281 3-4 T3

4) wiwdundl Po inzagazgnilUluAIAIINLTITRY Po MelpTaskaamaUalns

fwas Ju Octete-Plus alpha spectrometer @andntaeu3en Ortec skl

dauiudunnn 2%Pb NileglusiiegieRiuduny 9 asgnAuinlaain nsusulien
n1s@anema (decay correction) daunauainiuninanauludsiuniiuiegnedu nasand
W31507A" supported #°Pb Aoy lulaazuviaiiag19nznauLaT dIUDgVBINENaULAY
Y] o a v ° )~ a ‘:4' PN v Y]
gnsINsunuveInznaulIidenidiuudtaes (nvasidenluuni 2) NaennneaiugULuy
N13N3¥8RBITNTUAIN 21%Pb auuwlanluksaziled1auinznou iaUseiliueie

AENDULALOMNIINITNUNNVDINENDULULAAL AILAUIVDINUNFN®WN
3.3 asAnen1silasundasyngels

MsAnwsUNUUMTABULAIoilsres 9.Us8aIuATTUS neulagndsaniiden
Funsrsuazaaus MWdoyauurvieilsiivsziduanandioniseiniauazainandeya
prdion Adudinldlugaed 2510-2561 fuwandlunisns 3.2 TunisAnuadsil dayanm
fanuafisrusuldgnuiusumisieglussuudine Universal Transverse Mercator (UTM)
LLazﬁﬁwé’ﬂgmLLw World Geodetic System 1984 (WGS84) WeUsuuAnmaaaLadou
ﬂ@ﬂ%@yjﬁﬂﬂWﬁLﬁﬂﬁ]’mﬂ’ﬁﬁﬁL‘i{EJD (distortion) YauaUE B3FNITTUAIEAN kag/M3BN1TLAY
10 M30RAFUVRINTTAY AeremiuIF ArcGIS Judl 10.4 Faduronsduisduasaune
qﬁmam{ (Geographic Information System) (Dolan et al., 1978; Kermani et al.,, 2016;
Bidorn et al,, 2018a) Iasldn1w orthophotograph Tud 2558 W0 UNINg1U (base map)

(Asian Disaster Preparedness Center, 2015; Bidorn et al., 2018a; Castelle et al., 2018;



46

Saleem et al, 2019) lun1sassfinaseomadanisdounn ArAnuAaaAdeuveInIWlud
#1399 AUSULALED (A1 RMSE) uansdannsns 3.2 anthuuuneilusasddiifidoyaasgn
Foutu (digitize) Taglduurvesiianssameils (vegetation line) wazuuslassadnemeils
(artificial shoreline) ﬁﬂsmgiumwmw%'amwmaLﬁauﬁlﬁm?aﬁﬁmﬁa (Zhang et al,,
2014; nsunsnensssdl, 2557) Tnedunuiveilefils %Qﬂli’fﬁ]uﬁumuﬁumaﬁa WAL

aaay & A
UNUVDUAVDINUNANW

Y

M5 3.2 Uselnndaya uvaedaya ANNazden LarALARIAREaUYaslaya lun1sAny

silasuLUasrelslufun@nw

U .. (A7) Usziandaya undstoya YWIANN (31) | vuARna (1) | RMSE (a1)
2510 (1967) NINANINDINTA ATAURTIVINS 1:50,000 1.20 2.95
2519 (1976) AMEIBNI9BINTA ASUUTININS 1:50,000 0.40 0.84
2526 (1983) NINANINNDINIA nTALATIINS 1:50,000 0.40 0.82
2537 (1994) ANE1BNI9BINIA ATUUNLTNINS 1:50,000 1.25 1.32
2541 (1998) NINANININDINIA nSALRTININS 1:50,000 1.11 1.01
2552 (2009) AALTE Goosgle Earth Pro 1:700 0.90 0.40
2555 (2012) AMANTgL Google Earth Pro 1:700 1.00 0.51
2556 (2013) AuAILTE Google Earth Pro 1:700 1.50 0.78
2557 (2014) AMANILTE Google Earth Pro 1:700 0.90 0.50
2558 (2015) N7 orthophotograph ATULKLTVIVS 1:50,000 1.50 0.00
2559 (2016) MuaTILg Google Earth Pro 1:700 0.90 0.50
2560 (2017) AuALTE Google Earth Pro 1:700 0.90 0.46
2561 (2018) AMANILTE Google Earth Pro 1:700 1.20 0.63

NUELNH RMSE = Root Mean Square Error

TunsAnwnsdsuudasuameils (shoreline change) vositudidnw 1955013
Wisuifisuszeyiaunmeilasazdis? fldannmdiensenauaznmanuiion e
omliLas DSAS Ju 4.3 Fudulugauiandia (extension module) TWIUULTONALIS ArcGIS
Tagwendnsanansodmnasteznmsiasundasseninsuuneildlunsazgian uaga
sulsmetlaidimunld dmiu DSAS griatulae ddneussdiveuwisanizoming
(United States Geological Surveys, USGS) (Himmelstoss, 2009) Tusawsi uas DSAS
Tuneulunsdumnsnnisudsuutamesneimdn q duielud 1) fuundugiu
(baseline) Fsazgnldifudusnedsunsiumiumisomuoiuiad 2) aaduds

ansennduguiuidueiaeing o luusdasiunntidnges (transect) AMuTEEEU1



a7

Mvualaes 14 uag 3) Auiuszezn1sildsuilaiuulvieils (Himmelstoss, 2009) @

2IRUTENOUTRIMILUIH 9 MAeTasiunsidrendnls DSAS wansdaly 5U 3.5

dusunsuszdiusnsnsiUasusdamesunmeils TeBnssiniswasunlasues
wneile dasingisuauiangivan Tnefmuaszeziina (transect) NN 9 100 4. A3
LU TIWEIUIY transect WeALUSTAINAL 210 transect Aananslusy 3.2n wusn1sing
soniunsiasuudasneilsluszosdu dehnsfiansannsddsunameiiasetivinig
VRHE waznswasunlaseilsszozenudadu nswdsunlasmeilsneurinlasenis
se3197 2510-2537 wazmsiUasuudasmneiludsilasins semined 2541-2561 Tnedsnns
Auran1sa suudaswieil slusensdund DSAS Al4lun1sAneriiusenoudieis Net
Shoreline Movement (NSM), 35 END Point Rate (EPR) uagi5 Weighted Linear Regression

Rate (WLR) Tauaaziodnannistaeganail

Baseline

Shoreline 1858

Shoreline

uncertainty. measurement

/ point

Measurement distance

Shoreline 1925

e

Y snoreline 1997

Shoreline 1980

DSAS TRANSECT

1 - Himmelstoss (2009)

U 3.5 asrusznauiildlunsfinunisiudeunlasneianevemniunag DSAS

35 Net Shoreline Movement method (NSM) 1 1n155189 U588 (distance)
vosn1siUasuntasunmeils ldldsnsvesnisldsuntaseils Tng DSAS aziume
svogiesEmIauumeilefitiniign (oldest) uasuulmeilsanan (youngest) dwiusag
transect d1m§UR9E19N13ALINNNTIUA BRI i 981835 NSM wanslugy 3.6 Tu

A5ANEIATITLYIS NSM Tunis@nwiszeznisildsullatwuivieilalugiaiainaula
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L161/92/L0~
£861/61/€0=

0G61/GZ/ | et
9€£61/80/20 =
261/£0/0} e
1 161/0E/E0 ==t
1861/81/10—

auleseq

Transect

91'92
16'6€

$6'8C
£E'6€E
89'L¥

v6'L8

Net Shoreline Movement =
Distance between oldest and youngest shorelines

1 - Himmelstoss (2009)

U 3.6 fegnsAmansisullameilinngds NSM

38 End Point Rate (EPR) 1135 Arunimunisilasunlasunod 1annnisuinssegmig
FENINUIVIR TR (oldest) wavuuIg1uea1an (youngest) Miaguudu transect
Weniumsaedian (U) sendnsaewunieils awandlugy 3.7 dmsunisfnuiasail

WBanleds EPR Tun1siwsnzvonsinisiudsuniasssasaulunun@nw

T
1T 5] I
N o
8 =8 2% B8 25
5 88 8 g 38
s BE 9 S 1
w (] o o N o
Q
(%2
@
3 Transect 3 3l I § 8 5 2
G 3 ‘E w L 8 B
End Point Rat distance in meters
nd Point Rate = - -
time between oldest and most recent shoreline

1 - Himmelstoss (2009)

U 3.7 fegrnsmuiunsiudsuudaseilanigds EPR

AmTUN1TAUINERIINITIUA BULUas i 471875 Weighted Linear Regression

Rate (WLR) {un1smadfvesdnsinisiaeusdaseils nelddayaniinsasiminlunis

aisauNdunse FedeyaniiananuliviueuazldsunisarnindnlunisAineaunis
v ™

v 4 ! = 1 1 ° I a Y a y o o ya
Laumiquaamwayﬂammmlmmuaummw fnalwensnisidsundasueeimul aladl

[
= 2

AuLiugwNTY daandugy 3.8 lnglsilgnlddmsumsiinsendnsnisiisuudasues
Measzerelun1sAnwasall
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9€61/80/20!

aullaseyg
ve'18| 286418 L0

Transect

Shoreline
uncertainty.

120

y = 1.14x - 2298.4
100| R?= (.67 ¢ .

80

-
-
\

20 ++ + Sio+reline

uncertainty

Distance from baseline (meters)

0
1930 1940 1950 1960 1970 1980 1990 2000 2010
Shoreline Date (years)

1 - Himmelstoss (2009)

U 3.8 fregmsmuianisiasunlaseilinngds WLR
3.4 msAnensdsuulaluuivigiliisuuudnasniinanans

nsAnwiaugeulnivesnsidluuIanIntinA1a@ns One-Line Model (OLM) Tu
mMsUszfiunsiUasuudasesunels S1uimwansenuvedlaseadsonsiUasunlaiud
yeililundedl Bonlduuusiaes GENESIS Fadulugatosvasiuudians NEMOS Tulusunsy
CEDAS 13959u 2.01 Tnsuuusiass GENESIS iunuusiassiildmuiunisidsuntaves
wwamneils suilesarnnisnseyivesndu (wave action) Wundn wazanunsauseynaldiv
aounsalsng q Miefunisilaseadiaiemnssuaneils wu fudnaznew (eroins) Weuduy
N3euazAaY (etties) WoutuaduLen (detached breakwaters) funsfundu (seawalls)
La¥N1TaUBI81 A (beach fills) Fawuusians GENESIS Tu CEDAS 1034w 2.01 ﬁawmaa
$raosnsdsundawesuneiinielditoulaves adu st wazaznauusith s

NavRIlASIAS1IFINTTUT8iele

iesntadeiifinadenugnioslunmsinneuuineils vesuuuiiassndineans
tufleguanstiade 1y aunm (quality) wazarumelfiss (sufficient) vasdayatiud (nput
data) L‘f‘llaul‘usuamsum (boundary conditions) warded1in (limitations) vasuuuinass {u
fu dfunsmauuiazeenuuulasadaneilessemalneduefnaudtiagdu dn
Uszaudlymdedrdaduteyaidundn iesandeyarndman wu doyagnnmans

(Fnuaeviomela uazszAulIvMela) Yeyaaunsaans (Gnuuraiu uwaznszuall) wazdoya
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ALNOU (M9NNWUUILAZII8H ) ‘EJEN‘IJ?%L%ﬂlﬂﬂﬁaﬁiaﬁﬂﬁﬁfﬂﬁﬂm’m WNSIZYIANRUILINU
Sulagounan nviansiiudeyalunzanfieldinglunisdrsiateyagaunn 8nvisdaanis
& v A oA & Al vy PP oA aa A
nsiiudeyaniseilosasidussesiiaunu ielladeyaniianuindetien1vadi wWeewin
ANuRULUTYRI e aurazyilnilgaunn wasdufduius (interaction) fulesdneiy vinlu
nsfnwazosnwuulasinsiaukasesiurigilwestssme danudndudedddoyai
) 1 P & a aa v e v ' o ¢ v a
wATIERTUINTaYATugIUEU Nin1sTUTINTeYAL WL WU NsdLATIERToYanaUaN
Tayany NnTvinlaganinsiseinianaseglulauiy wazn1sussiluUSunamenaun
wiitlvaasdyers ananuduiusseniadeyansnaulIuaey wastoyadnsinistnaly
w1 1udu 9819l5AnN1 91NANNTULTEUVRINTTUIUNITBIEH WAL W1 ilvdeyanla
31NNIFUATILNAINAITARAAIIUARIAATBUEWN JUATANALAYATINUNANITAN YT

Usziliulganuuuinaes

A nsunisanensall WunsAnwUseansnaveswuuinans OLM Tunisuseiiunis
A y YR | % = ) A ' ¢

WAgUWUAIYDIT8E 9 UL BI9NINNITNBES 1T BUAUNSIUWALAAUT LAYLUINITAN YN
ponlu 3 daundn q Ao 1) n1susuiumiduusydnsnisiad sudvesngnou (K1, K2)
v osnidua1d 1@ S uUSULALUUI a9 GENESIS Feldddoyalusigarunisaing
WUUTNaRY 2) N1snageunNeoulnl (sensitivity) UaaluUTIaes OLM Tun1svinuigwun
eilenunMaIiInuleya Ao Teyariu Tdlddeyandundunsigriainteyaauly
WHUAY (wind over land) ludunaunisAnwieanuuulasinis wasdeyanfuauiingadinly
~ ay v = o & | ° oA Ao v
PNLLAYINLAINNTANBIATIL kA 3) N1sNedaUANsaUlY VaIwuUINaaIsaliaulyly
asaluuinas Ae Waulvszauun Usunawznauniin wazlassasataaunneils (Weunu
aau) Nldlagniuiansanlutuneuniseeniuulasinis Aaduiuudnassainliuie
NeAUANEaUlMYBILUUTIADY H9wIuyedy 7 nsdldne nenenidunisasiauuudiass
el alurranaudlasanis @ 2510-2537) 91U3U 2 NSHANYIEDE WALNISASILUUIIABY

geildlutimdsanilasanis @ 2541-2561) s1uau 5 nsaiRnwges darelul

AsAlANYY 1 NsUTEunsUasuwlasveaurneilaludanaullsuniunsiowasmau (¥
2510-2537)

ATAN® 1.1 : Useliupdulssansnisimasusiveswsnay (K1)

nsAnYY 1.2 1 AnwianuseaulmuedluudnaeddesnsnaramnauaInwiiIUTIys
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nsalAN®I 2 N5UsEUNSURsULUAaIUe 9 UIT8E 9l a Il aununs1ekasAa L (U
2541-2561)

e ' ° aa A ) A 0w A o
AFUANYT 2.1 : ﬂ’J']QJ'E]@uvL‘ViTUBQLL‘U‘UQW@@Qﬂim@JLGU'EJ‘Uﬂu‘V]T]EJLLa%ﬂau@@sﬂagaﬂauaqii‘ﬂ

nslAn®I 2.2 1 ANUBaUlMITBUUTIIAINTATRBUNUNIELASARY AEDYSNATDINENDU

PNUUIUTINYT

'
a Q‘ A

AsEANE 2.3 : UssiluAduuseansniseasusivaansnay (K1, K2) wazaiusaulmives
° Ao A ) = % A ) o )
LUUINADINTAUL LW BUAUNTIULATAAY LATAISAS 1T BUAUAA WU BINU

YR TULATD

e i ° aa A 1Y) 44' Yy A Y
ATUANYY 2.4 : ﬂ'ﬂ?«l@@u‘lw?s{]@qLLUUQ’]@@QﬂimNLﬂQUﬂumiqﬂLLagﬂau LLAENIIEINNUDUNU

Aaudasnumeilanuile NeladnsSnareIseauLnTu-ad

NSAIAN®N 2.5 1 ANNEUlNIVDILUUIIARINTANIYAUAUNIULALARY WarNTasS1 YUy
Aaudaanuelanunile nelddnsnavesseAutnITu-a4 LarALnNauan
RV IRTTE

[

dmsutayauayitnisassuuuinassadineanslunisanwiasel Iseazideanintedey

Aoluil

3.4.1  dayaiudn (input data)

Tunslduuusiansadiaeans ieninnisainisivdeuutasveswuivieds dae
wuUIa0e GENESIS Tulusunsa NEMOS 1y Foanisdeyarndmdnd 19lun1saing
wuudaesldud 1) feyaseduiiuiiomeia (bathymetry) 2) Foyadnunzaiu (Augendy
ATULIATAA N WazfiAN1aN15IAG BuTivesAd ) uar 3) duntsuuivied asudy (nitial
shoreline position) Inelusunsudauaiusalunisduinnavesseiuiad uas (tidal
effect) wazaznaufiiiuidigszuumeils (sediment sources) e deifldanansadivun
Huteyatitufiuduld dwlunsdnnsdrasanisivasundasvesuuiveils suidesan
Tassadnaneils Wswnsy GENESIS éfmmﬁaﬂ,ﬂaﬁﬂLﬁﬁ%ﬁmﬁﬂuﬁaumaw‘mmm (position)

wazwUNe (dimension) ValASIAS9NADINITANEN



M54 3.3 JeyadmiuniseanuuulaTinseauiunTewazAdus (NSULAY, 2539a)

Designed parameter

Method / data

Wave data

- Period

- Significant wave height (H,) (m)

- Significant wave period (T) (s)
Wind data

- Period

Wave hindcasting data

- Return periods (yr)

- Significant wave height (H) (m)

- Significant wave period (Ts) (s)

- Direction (degree) (percent occursrence)
Water level

- Mean highest high water (m MSI)
- Lowest low water (m MSL)
Dredging

- Maximum volume (m3/yr)

- Average volume (m?/yr)

- Minimum volume (m3/yr)
Longshore sediment transport

- Northward (m3/yr)

- Southward (m3/yr)

- Gross (m3/yr)

- Net (m3/yf)

Sediment properties

- Pranburi River mouth

- 1-km from Pranburi River mouth
Shoreline change model parameters

Hua Hin oceanographic buoy (THAI-7)
1994
0.5-1.5
2-3
Hua Hin meteorological station
1981-1992 (12 years)
JONSWAP method
50
3.75
4.0-9.0
45° (3.4%), 90° (5.3%), 135° (4.5%), 157° (3.4%)

0.86
174

465,025
153,940
7,000
Shote Protection Manual Method (1984)
74,750
63,794
138,544
10,956 (northward)

Silty clay (<0.0625 mm)
Silty fine-coarse sand (0.0078-1.0 mm)
One-Line model

- Depth of closer (m) 1.0

- Wave breaking (degree) 16°

- Longshore sediment transpott (m3/yr) 10,955

- Length of jetty (m) 800

Structural design parameters Jetty Detached breakwaters
Type Rubble Mound Rubble Mound
Number of structures 2 3
Length of structure (m) 800(north), 860(south) 60
Distance between structures (m) 220 140-190
Depth at tip of structure (m) 3.0 <1.0
Structure head (m) 4.9 4.9

a 4 o
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N13ANIU 019899 0L AUNTIEINSUNITAS1UUUTIADY AIUTIBITUVBINTULEINN

Y

(2539a) IneiiswaziBundoyaiildluns@nyviuazooniuulasensnunsns 3.1 azasns
3.3 pdndu dmsudoyaminduuudaesililunisadwuudansis 7 nsdidne agUlilu
91379 3.4 lunsfnwiadell dogathidrdmiunsaiuuusassnisdsuudasumets
Fudlesnideufunsouazadun fmelusunsu GENESIS Usznause deyanauaintjuayms

mans dwmsuldiasananudeulmvewuudtaedudnunmvesiaunuteya ddoya
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seAunTuias TeyauSununzneuwiiin uazdeyalassasisdesiuieils gnldivednu
Augeulnveuutaeieioulun1sasuuudtaes dwiuneazideavestoyatindii

1%

Taluns@nwnisasalud

1) Yoyarau luguuuu ASCl file Ineliseazidenves TULAZIIA1T09UBLANTIVIN,

ANNEIAEY, ATUAIAAY wariiAmeTirduadoun Toyardunldlunsfinviludeyani

Y Y
gandu wazaunaIndu 518 6 Tl Juludeyawhnfivuiinlaeyuiaiu senined 2540-

1%

2543 uaillpennlufinisiaiieneadu lunisinwiaselifadenldtoyananauninlanu
ity Tugrsanfgriudusmunuiirniedu 8neyanduiinsainlaiilisneliemasana
IS = L1 (% v = YV v v v gj =3 o’.JJ lel-q A L a % v
U lesangunsalinmsin/duiindeyatndes dululunsfinwiassiifadenldteyaninsiniala
lugrandeiiurestiaufsmawny Wislilasunudeyadnuagaaulununfnwasunis

U lunsasrsuuiasimsiuasunlasnerausmys

2) Foyaszautdunias Tuguuuu ASCH file wuiu Tnefivoyaiukaziaivastoys

n51930 ArseAuY dmsunmsdnwiaseil ldeyaseauunsedilus duiinlananidaaes

' v
1% 1 a LY o

1w ag N AnsTuiinlilugaed 2549-2557 Tunsfnwdenlddeyasyauuilul

v
v = | [ o L3

2554 Fadulndnmstuiinaszauinasuanysalnaenyial egrdlsinudeyadndiiildlu

wuuinaed udeyaszauin 918 6 Tlas e bidenAdeeiuyieaaAIuIn (time step) 7

AMUUALULUUINEDI GENESIS

3) dayausuangnouuin dadunislunnimesifnarogusne wasdnuay
yeflvegnaiifddny uwiiingnasasluiunounissaesninudsunuasmesuineils Tunns
firsanavosiinunznauuhii fiflensidsuuwasmisilasaniluaded 16 Uszgndld
AdsnsaNemn (Beach fills) ilaanrnuuudiass GENESIS laififdslunsindrdoya
pznouusitilaenss Tnsannsadndifeyald 50 tra1 Fedoyauduungnoudildly
msfnwiated Tdeyauiunzneunnusithusgg Fuduwdmenounsidmdnvosiug
fnw TneUseifiuandeyanzneunviuassiianiilgnninen Pr.2 vesnsuvausznu (3U 3.2
n) Be¥atayanznountiuaeslumhiiusuyd sewind 2507-2511 andeyanznaunydy
USnamgnouuviuassetiads fiuszann 9,693 #u/l (3,786 gnuiaiiuns/d (au.sl/

V) (nsuvauseny, 2555) nefivumiid dagauuAininieineu



M5 3.4 Yeyauninldlunisasiswuunaesadinmans
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Toe nsusaysynu

s[.uﬁ’lﬁ"ﬂ beach fills

o e s - Y wuusansiidesnis
Fayaundn viiauazunasdoya . CIT
doya
seifuTtoN 1) unuiisoniushieans 9 2529 Grid Generator 1) Tdlunsdifiny 1.1 wag 1.2
Tng nsudwin
2) wnuiliuderiiu svae 246 U 2527 2) Tglunsaifinen 1.1 wag 1.2
lngnsuannenans nasvinize
3) wwufideshusithumangi U 2539 3) 1dlunsdlfnw 2.1 89 2.5
Tng nsudwin
wueils 1) U 2510 (@1NAWMEENDINA) Grid Generator 1) Tlunsdifnen 1.1 uag 1.2
dwiudunumneils
2) U 2541 ([1NAINANBNIBINTA) Susy 2) Talunsdlfnen 2.1 fis 2.5
3) U 2526 (INANEENIIBINTA) GENESIS dmduns | 3) uag 4) Tdlunsdldnen 1.1
4) U 2537 (NN NEWN1BINA) douniieunmsgu uay 1.2
5) ¥ 2552 (@nAmE1eN198INA) (calibrate) wagviu  |5) uaz 6) Wlunsedldnwn 2.1 T
6) U 2561 (INAMEILNBINTA) d@au (verify) 25
Adu 1) ANugIRAY LazmUAIRAY ML | Wiseudeyaluluga Tluynnsdifine
Wiy 518 6 Falus sewined 2540- WWWL, WISPH3,
2543 Tpgdrinauiauimalulad WSAV, SPECGEN
aImeAkazniiansaumea (83dn13
W) dwsuihdnluluga
2) fiavendu Mniiaseaiinsaatalae | OTWAVE Lﬁaﬁ“
vy 518 6 139 seningd 2540- Toyaaumndu (wave
2543 Tpgdrnanunmuimalulad field)
BINMALAZYIANTAUNA (BIANTT
UNIU)
syefuth anlnandw 2.UsEIUATIUS 518 6 GENESIS Tolunsdl@nwn 2.4 waz 2.5
$lue ¥ 2554 Tag nsudvin
Aznauuith anfinznoulviuase Pr.2 U 2507-2511 | GENESIS Talunsdldnw 1.2, 2.2 uag 2.5

TAsaasne

L PP RIAN,

1) Weuiunsenazaau

2) [Wauiuaduwen

1) GENESIS Tusids
Diffracting Groins
and Jetties

2) GENESIS Tusds
Detached

Breakwaters

1) Tlunsalfnel 2.1 fi9 2.5

2) 1lunsaldnwn 2.3 89 2.5
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1) Foyalassaisdestumeils Uszneuseidoufunsiouazadu $1uou 2 i uay
douundunensiuau 3 i Tnslunissasadeutuniowazadus lukuusiass GENESIS
fvunlilassairadueia Diffracting Groins and Jetties iilaaaindangveslassaiiseging
niwweudnUszdvdua (depth of closure) drunissrasadioutunduuen fineaiiseg
srumilevesdeutunionazaiug muualilassasadunuudeusunduuen (detached
breakwaters) Tngidonldiiouly Constant transmission dnsuasisuuusiasdlunsailyl
AsBNENaveITEAULT uas Idun nsdlfne 2.3 wavidenldidouly Variable
transmission Tunsadrsuuusiasslunsdifiansandninavessesuinduinas taun s
nsalfinwn 2.4 uaz 2.5 Tngwuiaveslassadnsdostumeileisasauuy MvuAnINYoYanIs

DOALUUUDILATING (1579 3.3)

3.4.2 N15a31LUUINAD9

Asad1anuuTIassndinmans il ofnwinisiud suutasesuuivieils e
wuusaes GENESIS wasTusunsu NEMOS lunisfnwiadaiidu wisnisduiiumadu 3 @iy
ndn fio 1) MIaduuuiaesiiuiidnw daeluga Grid Generator 2) n1sdhaesaunuAdy
(wave field) Uinnumeisandoyandulutinin (deep water wave data) faeluga STWAVE
uay 3) MsdaesnsidsuuassauIveilsnouuusians GENESIS Fslddeyariidran

A 1 hazaiud 2 dmsudsnseiuaund 3 @ dsieazidunsasaluil

1) msafruuudrassinundneyelausnnyi

TUsun3u Grid Generation Tu NEMOS tJulusunsudunsunisasdrsuusiansann
fufidnw Inedeyaidifionisadauvudiassedsd Usenaude deyaanimanudnites
nzia (bathymetry) ﬁiéfmﬂLLmuﬁﬁaﬂﬁwLLﬁﬁmﬁmﬁﬂ 2529 FaufusnuTiRuS oW Rud
2527 LLaz%’ayJaGTﬂmeLLu'm&JEjQL%TIM’Tu Felduwmneilaiiiasziilaann awgenisenniad
2510 dmsunissiassaninmeilansdineuinisneadiaudeutunsouasAaun daunis
Srassanmysilafiefnwinisildsusdasuveils nendanisneasslasinisideuiu
NIBLATARU Iddoyaanmanudnyioameia (bathymetry) Agnunuiesiuaiinsa

¥ o 1 L

U3U 2539 uardoyad1uniiwuivislasudy 13As1eAlaainainaenisenal 2541
INTUMAUAN N ALASVBULINVDINUT AN wialgUsznaulunisinassauiumdy (wave
field) ﬁm%’ﬂ%ﬂu%’ayjaﬁwLsé’fﬂumiﬁi”laaaﬂ’mﬂﬁauLLanwﬁﬂﬁwLLwaﬁ’mm GENESIS

folu Tngn15as19kuUIIanINUNANE) JTUnouAIl
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a

1) wisudeyamnudnneniuinuiunfnyilugiuu ASCl file FaUsznauniy

[ [

ayafinafumislugukuy UTM coordinate system wagauanii (u.)

2) dndndeyaduniakazanudnyiaau (ASCll file) Tuluga Grid Generation (5U

3.90) MNUUMNUATDLARALVBULIATUNANYY LHOET 1L UUTIABIENINNUYIDS

nziavesiiunany (3U 3.99) lneldeyatidrisiandunisng 3.5

3) dndndunuinei wsuau (3U 3.99) weldusznaunsmuunvauiunaiuend
MeEaNAnY wazvitn1sAmuaiLiaesdadayanau (stations) (5U 3.9 uag

#1574 3.5)

4) Juiindeyawuudnaed wazdseandeoyaluiuuuulla Spatial Domain file,
Station file, haz GENESIS Spatial Domain file 4 99z nldidudayaundilu
TUsunsu STWAVE Lived1aesauiunaiu (wave field) Ushinuweil uazuuudngaes

GENESIS d1n5unisanasenisilasuiasuasneils el

M5 3.5 NMsmvuadeyadmiuiuuassanniiuneneia (Grid Generator module)

Data Input data
Distance units Meters
Specify coordinate system Local
Vertical Datum MSL

Rectangular Grid Specification

Grid types Delta X/ Delta Y

Values of DX, DY 25,25

Region Definition

- X0: / YO: 608749 / 1374935
- RX: / RY: 2212 / 3861
- Azimuth 260

GENESIS Grid Specifications

- X-axis length (m) 2500

- Contour depth at first station (m) 4

- Stations should be created ever (nth point) 1
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B open 1 ®
Losk h: Bathymet]| Coordinate System 2 x
Mame Spacify condinae system oK I Type Sizs ™
B Bathymetry_data  Local Carcel_| Microsoft Bxcel W..
[ Bathymetry_data T Stat ol Text Document
| Bathymetry xyz_Z] " State Plane 83 Text Document
| Bathymetry_xyz_2]  UTMHAD2T Text Document
| Bathymetnyxyz 2l |~y apes i Text Document
1] schema ft...
20 Vertical Datum 3 >
a3z

e Pleaze specify the vertical datum:
B4z

a3z msl -

aizs -

2925 r -

@2 0K | Cancel :

@iz : -
< ) d
Fibe neme: [Bathymetry_xyz_Z12463 [ open |
Files o type: _ Conesl |

Distance unts Input Datum
(" Fest (% Meters (" Geographic | * L8l

Blevation units
(ad (o

(%
Y

n) TunpuUNTUNINTaYasEAUNURmELa (bathymetry)

Initial shoreline

Initial shoreline

) N15I1ABIENINNUNDINZLA A) ANININADINUNANY

U 3.9 fegNNsas L UUINReINUNAN Il Grid Generator module

2) N151ADIEUINAAUUSLIUBIES

n3d1aesauIuAiy (wave field) vameils ndeyanduluinan vldlnenis
Uszananateyaniugendy Aunaniu wagiianiseduiifaldluidn dulugadesd
Usznausialuga WWWL, WISPH3, WSAV, SPECGEN wag STWAVE a1uasiu Imsﬁaaﬂaﬂ?ﬁ'u
Tuhdnildlunisseesauuaduuinaeildunsfinui fe dogaaduiunuainyjuis
fiu (1 9) TnewFondeyanduluhanliegluguuuy ASC file tidrsnilugasing 4 saumi
Uuuifiansvasdoyaliaenndasiuuuusians mntunlasieyanduiitinszsildliegly

sUAUD (spectrum) Feaggnldilutayatndilulusunsy STWAVE edraesauiuni

Uil JumsulunisinassauIueay dnsmsluil
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1. w3gutayad i uuuTIaeusznaumenNEIna Y ATUNAIATY Lagfiang
ARY NYjuaLMsMansluglsanaeiu egluguuuu ASCI file lasisuuuy
= 14 L2
nswssudeyanuanslusy 3.10
2. dndrdeyanduimIsuluguuuu ASCl file Tuluga WWWL (3U 3.110) wag
mMvuadeyaduvisesjuaynseans (JU 3.119) uagdeyaniu (3U 3.11A uag
M35 3.6) Tuindeyalviegluguuuu NC file
3. dwideyandulugluuu NC file Tuluga WISPH3 Liteudastayanduinanain
VUALNIAENSUTUmI 98 dayandu laen1snvuadeyaluiuudnass
WISPH3 wanslusy 3.12 wagm1319 3.6 31nTUUsENIaNaLUUTIa09 (run) uae
Juiinua (anuuudnaesazliveyanaulussuu Shore Reference 3)
4. N15UTURATANIIAA Y (convert direction) 31n58UY Shore Reference 3
(Az,=170) \Uu Local Polar (Az,=170+90 =260) Ineldluga WWwWL
5. dwideyanduineglusyuu Local Polar Tuluga WSAV iileliaszvideyaaia
Aaw Mndud i eyaatinaululuga SPECGEN lngiinsinvuadayaninisnd
3.6 uaznanisiuuilauandugy 3.13
6. dndveyalulusunsy STWAVE Usznausie Jeyandu luguiuu Spectrum
file, ToyanunAnwy1 lugUwuu Spatial domain wazA1UMe9198978yanAY
(Station file) 91ntiuUszananawuuTIaes wazdufinua edudeyadndily
wuuI1a83 GENESIS
Typical ASCII file hace 2 0 1 0
1997@1e1 @ @.31 2.81 326.25
19970101 600 9.78 3.44 348.75
~— Parameter Toggles — 1997@1e1 1200 @.94 3.44 19.69
#ofobs TagType WaterLevel Waves Wind 19970101 1800 9.62 3.12 348.75
Line 1: header 1460 2 0 1 0 19970102 %] 2.31 2.81 334.69
19970102 600 @.47 3.12 331.88
Dete Time  H(m) T(sec) B (deg) 19970162 1200 .78 3.12 357.19
I Line2:1stobs 19760108 0 0.5 4 30 19970102 1800 @.62 3.12 16.88
| Line3:2ndobs 19760108 600 0.5 4 30 19970103 0 .31 3.12 340.31
Line4:3dobs 19760105 1200 1.5 S 30| 19970103 600 2.31 2.81 30.94
LineS:4thobs 19760108 1800 2.5 S5 30 19970103 1209 e.78 3.12 14.86
Etc. 1997@183 18ee a.78 3.75 16.88
w1 : Veritech Enterprises (online)
n) MwasurenNIswIeaveaya %) fegeteyanduilaisudninluiuuiness

U 3.10 sUkuunswsentayanauiveriidaluluga WWwL



WWWL Helper Wizard X

—'what do pou want to do?
” Create table for manual entry

& Import ASCI data file

€~ Read existing wave file [netedf format)

” Read pre-2004 WIS database file (A5CI file)

" Read pre-2004 WIS Great Lakes database file [A5C1 file)
' Read curent w15 database file [ASCI fle)

Included companent;
’7 v wWaves I~ Wind [~ Water surface elevation ‘

~ Index tupe
" Integer i« Time

ok |

Cancel |

n) N5 ASC file Tuluga WwWwL

EMQOS - [WWWL1]
ile  Edit  Station

MEMOS - [WWWL1]

| File Edit Station Window Help

|| =@ =] 2N

Mean Water Depth at Datunm 22
Horizontal D aturm: Lacal -
Werlical Datum: Local -

‘world Coordinate System: UTH

Northing: [13g2120
Easting  [g26771

Hemisphere: |Morth vl Import from Grid Generatar Station File

Window Help

93 96 102

%) Mvuadeyaimursaiuig

=a|@| =2

Wawve Component Name: ICUmD_WaVB

Station Mame:

‘ IHuaHin_buo_l,l

Wawe Height Units: I 'I

Direction Corwvention: IMeteoroIogic

=

A) AmuagUiUUeedsuastaya

U 3.11 manSeunayimuadeyanaululuga WWWL

. NEMOS - [WISPH3.wp3]
(W1 File Window Help

D@ @ |2~ eE

Input W ave File
Filename:

ISPH3\wavelyear.nc .. I

Station name:
HuaHin_buoy

Comp 10 comp_wave
Comp 2:

V¥ Printed Output

Filename:

E:\Thesis\Genesis\R ...

Phase 3'Wave Output Station

‘water Depth: 4 [m)
Station Mame: boundary

Filename:

E:\Thesis\Genesis\R . I

Shoreline Orientation

Shocire [ e

Input W ave Station Depth
" Assume Deepwater
& Use Sta'Water Depth
" Use constant depth

Depth:  |22.00 [m)

Sheltering Options Mone ad

1-Sided Sheltering

2-Sided Sheltering

0-10deg A
0-20deg

0-30deg

0- 40 deg

0-50deg

0-60deg

0-70deg

0-80deg

0-90deg

80 180 deg

30 -180 deg

100 -180 deg

110-180 deg v

80-180 deg
90 -180 deg
100-180 deg
110180 deg
120180 deg
130-180 deg
140-180 deq
150-180 deg
160-180 deg
170180 deq

U 3.12 msdwindeyaluluga WISPH3
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M3 3.6 Teyanmmuad niukuuIaesauNAFUUSINY Ll

Data Input data
Module: WWWL
Location
- Mean Water Depth at Datum (m) 22
- Horizontal Datum Local
- Vertical Datum MSL
- World Coordinate System UTM

Northing/Easting

1382120 / 626771

Hemisphere North
Wave
- Wave Height Units: Meter

- Direction Convention:

Meteorologic

Module: WISPH3

Phase 3 Wave Output station: water depth (m) a4
Shoreline Azimuth 170
Module: SPECGEN
Frequency Parameters

- Number of frequencies (No.) 30
- Min 0.05
- Delta 0.01
- Constant gamma 33
- Constant nn. 4

60
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Derive Theoretical Spectra from (H, T, theta) x
lndﬁiT:;:;e ' Integer " Date/Time Station X, location: ,U—
flhz) Angle [deg) Station Y location: ,IJ— Cancel
Mo, [ET I
Hir: W ,357 Constant gamma: IT M
Dela: [0017 ,57 Constant nn: Idf %

¥ Conserve energy

‘Water depth: |4 [m) X-azimuth: 260 [deg fr N]

Index H(m) T (sec) An;ll:aca‘lleg] Gamma nn
10101 I 0.280 2.320 73.050 3.300
20101 0.280 2320 45.600 3.300
301m 0.280 2320 4.450 3.300
40101 0.280 2320 -46.890 3.300
50101 0.280 2320 -75.300 3.300
60101 0.280 2320 -90.000 3.300
10201 0.280 5.430 73.050 3.300
20201 0.280 5.430 45.600 3.300
30201 0.280 5.430 4.450 3.300

e e e e e e e e de

5u 3.13 waflldanluga SPECGEN

3) N1537a89N15UAsURUAIURIUIYIElS

nanssiaesiuiiAnwfldanuuudiaes Grid Generator wasdoyaauminauluii
Auilaa1nlusunsy STWAVE ssgnlfifudeyadndlunuudiaos GENESIS dielduszneu
n13fnwIn15Ua suslasened anneldideulasng q Aaminazinasenisiiuienis
Wasuwlaweswneilsswuusiassadaaians Inslunsaneifionsan 3 Jase su
Tdun seduihtuthas Uinapsneuusiih waslassasistdostumeils sastendudszans
nsiAdeuiivesnzneu (K1, K2) ‘1'7fmmzauﬁ’uLLUUﬁi’waaamiLﬂﬁlsjw,l,ﬂawwﬁjwimq% N
MINUMAILANSANT UKL way K2 Auugih agiaognihunldlunsfnuidu
Huitafes dadannsg 3.7 dmdutuneunisadrsuusiassnsidsunlasneils uay
nsUsEluadudsEans mandsuiivensneudmsunsaanulasinisdeuiuniouay

AduY deasalul

1. ﬁwﬁ’ﬁagaamwﬁuﬁﬁﬂm (lWd GENESIS Spatial Dorain 7ilda1nuuusiass
Grid Generator) ipadsituiiAnuiluwuusiaos GENESIS

2. rﬁ”mumgﬂLmeiﬂszmamamﬁwﬁammawwﬁja Tunidn6i 196§ GENESIS
Configuration Usgnaudie 1) Fauuusiaes 2) mitedildasiswuusiass 3)

sragnaTbunsAwIn kA JUNSuA/Augan1sauin Fanattunisau
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(time step) uazaaaIarlunisduiinteya 4) Yayaniu 5) station file uay 6)

v v
v

¥ L = a v o ¥ = Y v d‘
Toyaszaud lnelineazBeatoyaiidilunisfinwesel asuladenisen 3.8

or

LLangﬁ 3.14n

fvundoyangnoukarAdulsranininadouiiveswznou (K1, k2) Tuntsing
A1&9 Sand, Beach & Transport (11519 3.8 uay3y 3.149) dwsunsAnuian
K1 way K2 ﬁLﬁmzauﬁuﬁuﬁmaEﬁUﬁwq? wlanIssazidensaly
‘Li’1Lsﬁjﬂsﬁ’aﬁ,ﬂaLLUWW&JEﬁﬁN@@M%ﬁﬁ@QﬂWiﬁmﬁmﬂuwﬂwhqﬁﬂé"q Shoreline >
Reference antufwuALa LLazi’uﬁmaﬁaaﬂaLmeaEﬁq wazyinn1shuasinn
U sve s il 97 ntie1e Coordinate Transformation T@onmdaafy

wuudnaes (3U 3.14m)

Avuadeyaliaulyvesan (boundary condition) veswuuiiass lagmmuali

[
LY 14

$1009AAULUY External wagivuaveuLniiuidnyvitsdudeuasaves
gefaduwuy pinned

Avuadeyaidouiuneuazaduluniiisnadds Diffracting Groins and Jetties
waz/m3eidleutunduusnyeilsluniinm Detached Breakwater
wisulWddeyasedutintutinas fanrdnaseudiuau 1 9 (@ 2554) 518 6
Falus Wogluguuu ASCl file 9ntuthidluluga WWWL (3U 3.150) uas
fvuaeazBeadoyaanilinssduii (U 3.150) anifudufindeyaluguuuy
NC file ilelfidudoyatiniluiuudiass GENESIS (nsdlfinw 2.4 wag 2.5)
thiideyanisaumemia Tuntheinsdids Beach fills (n3difinw 2.2 wag 2.5)

Juiindaya uarUssaianakuudngaes (run)
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AN519 3.7 A1 K1 wag K2 Tunis@nwisnuun

Publisher Book name K1 K2
US Army Corps of GENESIS: Generalized model 0.58 - 0.77 0.5K1 - 1.0K1
Engineers, 1989 for simulation shoreline
change (Report 1 Technical
reference)
US Army Corps of Longshore sediment
K = 1.4e(~25Ps0) .
Engineers, 2002b transport
dnnuuloviswar | 1ATINIANYILRULNUNNS 0.44 0.2-0.3
WU neInssssund | wiladuninisiaensyeis
uarAandeu, 2506 | nwia saudUnuait sy A,
w3 Aedanudiaa a.
Usz9IUAITUS
M54 3.8 deyaiitmuadmiuluuiasimsudsunlaseils
Data Input data Remark
GENESIS Configuration
General I/O units Metric

Simulation temporal data

- Start date to End date

1) 19670101 to 19940101

1) case no. 1.1 and 1.2

(yyyymmdd) 2) 19980101 to 20180101 2) case no. 2.1 to 2.5
- Time step (hr) 6

- Recording time step (hr) 72

Wave comp. 1-year wave data (NC file) All cases
Station file Station file from STWAVE model All cases

Water level file

1-year water level data (NC file)

Case no. 2.4 and 2.5

Sand, Beach, & transport

- Effective grain size (mm) 0.4 All cases
- Average berm height (m) 1 All cases
- Closure depth (m) -1 All cases
- K1, K2 0.5,0.3 All cases
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JUNBUNTUTELAUAFUUTLENTNNSLAROUNVDINZNDU

{8991 1IUN1531889N15: VRS ULUALUITEHIM B UUIIABY GENESIS ABafiuuaan
Useansnisiadausvninznau (K1, K2) Faduaiusunndnsinisiaaausiusinsnauniy

weils 9819l5AMLTUT1BIUNITANYILALERNLUULY BUAUNTIULALAAUY (NTULIN,

a

2539a) lalfin1ssgyenanans lun1sfinwiidaiesrinisussliuddudsedns Kl wag K2 9
wngauivan i uiieldlunisasisuuudnasinisdsuslasedslsaus laed
auufigrulunisasisuuaedilonAUTuRAGaL

1. Wesnidunsvhuensiasunlaseilsneuvinlassns ﬁﬁuﬁmﬂamﬁfﬂu
msfnw o ansuasfudeyareul 2539 Sudenlfidunuimeilsiouniidy
iund 2510 Wunuimei adudu uazuweisd 2526 uaz 2537 1Wuuwn
yeilidmiunmsaeuliieusnsgu (calibrate) wagynuaa (verify) Auady

2. iflosnanmiluriemeialinadensidsuudamneils Fudenldidoyaaniniiu
femuialuaindudoyaridilunuudians Idun unuidesiuiidnugs @
2529) uazuwuilAuFemiu sz 246 @ 2527)

3. flesnmiwesuisenishiimsnmata/duiinlutisaieuiinsneasis
Tasanns Sadenldteyaniusulsludagtududeyatndnfioaiauudaes
leiun Foyandu wazdeyanzneu usu

4. ieannan K2 Wuaufuuddmsunisindoudivesmenewiesainnssuari

(%

Y8R9 LAENITLE 8LUUVDIAEA ULT 939101ATIAT19 (US. Army Corps of
Engineers, 1989) aatiulunisdnasenisivasundasneilslunsanoudlassadng
(nsadAnwT 1.1) Famnualian K2=0 WagA1UIUUIA1 K2 7 1 iU12dua1n

NSMAN® 2.3



GENESIS Configuration

Simulation title: |Pranburi_CaseZ.3

General /0 units: " American customary (% Metric

 Simulation temporal data

Start date: 19380101 [wwyrmdd)
End date: 20180101 [wyrarndd)
Time step: |6 [hr]
Recording

time: step: 72 [hr)

v Printed output

Printable Dutput

‘Wave comp. 1

Visualization file:

IE:\Thesis\Geresis\HUN_GENESlS‘ |

‘Wave comp. 2 |

]

Station file

IE'\Thes:s\Genesis\RUN_GENESIS‘ I

[from external wave IE.\Thesis\Gemsis\HUN_GENESIS‘ |
model]

Water level file ||

N

Tidal curents file I

N

Cancel

n) MsiruadeyaiidiiarukuunsAmuINNTUGsuLUAeRd

Sand, Beach, and Longshore Transport Data X

Cancel

[~ Sand and beach data

Effective grain size: ID_4 [mm)
Average berm height: |1 [m)
[fi (m)

Longshare sand transport
calibration coefficients

Closure depth:

K1: |05
K2 |03

) Msiruadeyangnauygils

Shoreline Editor X L
File Edit Coordinate Transformation
—[ml Y'[[:':;"d E Rotation angle [deg). |80
608689.392 1367313.414 Mote: positive rotation anagles result in
608691575 1367323173 a clockwise coordinate system rotation
608693.758 1367332.931
608695.468 1367342.772 ~ Drigin translation distances
SUBESE 7051367352 636 Kranslation: 12470266
Time: 0000 (k) Yaranslation:  [-B36081.18
Date: 20080101 [ywwyrmmdd)
Estimate XformParams |
Use Simulation Start Date |
———————————

A) NFUNII VLA UIYIBRID19D

U 3.14 msdddeyauar usuumsUssatanaluiuudngaes GENESIS

. NEMOS - [KV_1yr2011_6hr]
[W1 File Edit Station Window Help

Dl |e@ 82| 0F

W revos - |

[ File

r2011_6hr]

Edit Station Window Help

D@ ~[?[W~]|0E

65

3
2 20170101 0 0.400
3 20110101 600 1240
4 0m0001 1200 0.300
5 20110102 0 0.100
3 0110102 600 1.220
7 2010102 1200 1.060
8 20110103 0 0,100
g 2010103 600 1120

10 2010103 1200 1100
11 20110104 0 0,380
12 2010104 600 0.340
13 2010004 1200 1120
14 20110105 0 0,420
15 2010105 600 0.840
16 2010105 1200 1.260
17 20110105 0 0.280
18 2010105 600 0.300
o v o 5 & T
f) AIBYNYBHATZAVUITUURN

Mean ‘water Depth at Datum: |1

Horizontal Datum:
Vertical D atum:

‘world Coordinate System:

Northing: (1237232
Easting: (585255

Hemisphere: | Narth 'I Import from Grid Generator Station File

99

Zaone 47

v

%) Amuateyaiswisanilinsgauin

Y v v
o = o

96

102

¥
o

U 3.15 msdwtuaznsivuadeyaseauinTuinaduluga WwwiL
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AINNISNUNIUNITANYINEIUNT (AN519 3.7) WUINAIFUUSEENTNISAR DUTI VDY
AZNBUMULLITEEINMLNzaNluNSANYILIAT K1 521319 0.4 29 0.8 Iagludunaunis
° a y A a A ) a e ° v
Pavsnsasuklasreilslunsainauiilaununsiowasaau (NSEAnY 1.1) AualA
wi8H9U 2510 Wukumelasudu wagas1auuuINasaiiivuaa K1 windu 0.4, 0.5,
0.6, 0.7, k8% 0.8 MUAPU WazA1 K2 1Winiu 0 3NUUED UL UL 8RN AaNLUUT188
PANUANULUIVIOH 99391 UT 2526 hasniuaauwulsneilsninnisalnukuiviel a3 stud
2537 §an15as19uuUdaeslunsddnwinng q wanslimiiuindan K1 a1 9 Tiwans

= a

wWasuwlaseisiluunnareiuegnsdidedny nailseuiisuilafiriannuaainndoulads
FENIN 5.2-6.4% Tut 2526 way 7.9-9.7% Tul 2537 lunsfinwrtidadenldean K1 windu
0.5 FadlAAnuaaianfowadeatil 5.5% uag 8.4% lul 2526 uay 2537 ANUAIRU T

AOARRDINUNITUIZIEUAT K MuUsuizinves U.S. Army Corps of Engineers (2002b)

dusuatvsuns K2 mldannnssiassnisiasuudaseidunsddnw 2.3 adl
nMssapsadoufiunsoLazAaLY LasdeuturduLen Tnefuusliuuimeisd 2541 Wy
Lnmeiasudy MntudeudisunimeRaildanuuusiaswimualudi 11 funumeils
959lud 2552 wazvudounwIrielsmensailudil 20 Auwwaeisaselul 2561 oy
Sumounsadsuusianstvualian K1 wiiu 0.4, 0.5, 0.6, 0.7,u8% 0.8 wag K2 iy 0
ieAnwnaveslassadisromusund K1 nudndien K1 ene q Wikanisidsuwdasmnetleiilsl
wandsiuegaddeddy nan1sssuiisuiildfidinnuaainndounds 8.9-11% Tud
2552 way 9.4-13.3% lud 2561 dadulunisdneriisadenldan K1 wiadu 0.5 siiArmany
AAALAABULAAY 9.1% Uaz 9.6% lud 2552 way 2561 AUAEU WUREIRURAnsANYILY
nsalnoudllasents Tunismearusuun K2 muualrdardneluluudnasavinnu 0.1, 0.3,
0.5, 0.7, Az 0.9 fidn K1=0.5 nuinuwimeilimanurainedouiniu deadadonlden
K2 wWinffu 0.3 fidenrdesiudeuuziiaes U.S. Army Corps of Engineers (1989) Tagnis
GFonldan K1 whiu 0.5 uaz K2 wihiu 0.3 agvhliuuusiassasiimanurainmdeuaisly
T 2552 uay 2561 Wity 9.29% waz 9.7% mudsiu dususasidualunsmendulseans

ASLARBUMVBINENDU (K1, K2) wandlun1ANWIn 9

druNaans (output) 91ALUUTIADINISIUA suLUaseils GENESIS Usznauane

AU uTedaiUasukdadly wazuSununi1sIAa auNn YRR NaUANLUITI8H 9518 T

'
=

Tua29UALLY (user) MuUUA FILUNISANEIATIN ANVUALA LUUTIAD9 GENESIS A1UIUNIS

Y
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Wasuwlasmeilsvesiufidne dwsud 2510-2537 wagd 2541-2561 wisldlunisuseiiu

U5 ANSNATDUYUNUNT WAL AU nelisneastdenluide 3.5

3.5  n5UsSINUSYANSNAY9lATINIG WATAIUAANALAABUVDILUUINADIAMAAIENS

YDUVBDUNUNSTIYALARU

TunsAn¥IUSLENTNATDINISNBASIWVIUNUNTIULALAAUT HBONITINBWEDYTAIN
Y18E 9 TINDINANTENUVDILATIAS 199 N5, UA s ULUAIUD98E SUTEITUAS TUS TuU
UszdnSraradlasen1sgniasiey lnensiuSeuiisudayasiiwnisuiyigilaiaianisalld
FILATUADUNITODALUY (NTULD1YI1, 2539a) AUAUULILUITIRTILAATUITIN1ENRAINIT
Nea519LA5IN15 FIUsEIULAINAINEIENIBINIARBEAINANITBY TUN1SANEYIASITLENS

~ ~ ) A P =~
Wisumeuguuuu onsinsilasullas LaziagagaIlAaInLAael (percent error) YOdLWD
PUHIINATUITINDUBALNAIDINANTADASILATING LNBANYINANTENUVBILASINISIIBUNUY
d‘ 1 y ad o o‘d‘ a dg( a 1 a a a 2
PNINYLALAAUY FBLUITI8HIUTFAIVASTUSTANTUDSY drun15UseiliulseanSuauaenisiy
WUUI1899 OLM Tun15AMN15aIn1siUas Uk YAk uIT8ila 1n8ANUARIALRABDUTEIIN
NANNSANANITAL LAENANIINDUAUDIVBIULHRSY ALIlAaINaLNIS 3.8

1Sa — S
S

Percent error = p| X 100%

a

logi S, Aotayakuivieilulfsunuadnss

S, Aetayauuireilininnisal

dwsunsuszidiuanauanasresnmeilsnanisaifildainnisiud doyanau
Foyaseiu doyangneunith warlassaradoutunduuen awnsouszfiuldainnis
Wisuiflsuuumeilaszninensddnw 2.1 fs 2.5 Wemuumslunsiauinisnuny
wazoonuuulassaiienneildudedemnssy lasfiansanainsyozunnaegnsseninsuun
Wil warSeazaAuLAne1e (percent different) (aunns#l 3.9) vaswwimetlafifionsan
Vi — V5

. _ M= Vel 0
Percent different VT Vz) X 100% (3.9)

2

lagfl 1y Aedeyauuiveilawuii 1

V, Aotoyawuivigilauuai 2
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uen g 23% Nnadadoyaauluyie 4 IAfsun nuirandulnajinunluiin NNE-NE
(20%) waw E-ESE (19%) fa7usasening 0.1-5 uemdudiuunn (82%) dmsunnuisiay

aeaawmetuiinla da1 15 ueon
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dayaauananlingIvenanliu sendnel 2524-2535

N
NNW NNE

SSW SSW SSE

SSW SSE SSW SSE

A. WsgaURBuLUAq 3. usguasTuanidesld

<
ALY (Uan)

B o5 I 510 [ 10-15 [ 1520 ] 2025 [ ] 2530 [ 30-35 [ 3540 [ >40

U 4.7 dafienawazannunsian Tutaed 2524-2535 fiaaiingavennaiadiu
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dayaauananlingIvenanliu sendnel 2540-2543

N .
NNW NNE

WNW

ENE

SSW SSE

A. NsguaBuLUag

=3
AULEAN (Wan)

SSW SSE

SSW SSE

4. usgunsTuandesld

B o5 I 510 [ 10-15 [ 1520 0] 2025 [ ] 25-30 ] 30-35 [ 35-40 [ =40

U 4.8 dafiemanasannuiiau lugael 2540-2543 fiaaninsinenneaiaiiu



81

4.2.2 @oAtayAaNINUENNIANENT

PNMITIUTIdeyaadlunziaunalnalfesnun@nw nuinlinsiadeyaaluiug
' ' v a = ) ' 4 o [ =

neiaaninglagyuiniiu dadunilduuaynsmanivasdinnuinuinalulageiniuas
Ailansaune (e9AN15uYIYY) laesuvniauriiiueg 100°10'E wag 12°31'N §91119970
Uinihunagslundiane fueenideamile Uszuna 20 nu. (JU 4.6) warynivjuseginiig
=< o v Y a v ! f v a = a’./l Q’lj
anuUssunn 18-22 4. mmwa;ﬂaawi’miamlmﬁ]1mquaagv]imammwﬂumiﬂﬂmmw
Judeyannuiiianuaziianisay 518 6 Talug AUuAnsenined 2540-2543 99013
ns1vdeuANABilawesleyayunIuswlanudn Teyaaunduiinlafinnuauysaluaz

Y Y %

o = | Ao v A 9 a va
ADLUBDILNYY 50% GUENSUFNL'Ja’]V]’JWGUEJHa I@EW]%UQQamﬁa‘ngﬁu@ﬂLﬂﬂ\ﬂm Gﬂama"]ml@ll

kY

v ]

Uszanas 68% vo3rraianiiintea diuludigausaunzivesnidsunile wazgqusay
WasuuUas fimstuiindeyalaiiies 51% way 36% auaau lnegu 4.9 uanslsfianiaaz

< . A U a 1 = v P 14 a ¢ aa
AULSIAY (wind rose) Nvjuriaiiulugae 3 Yvestoyanisiusiuled uaznan1sAsIviads

Toyaauiviuiafiu annsaasulaned (wansly n15799 9.9-12 n1ANWIN 2.2)

Pusguaziuesnifeunile audwlng (50%) fdfiAn1ewnan NNW-NE lag 37%
vosdoyaaulutasianuiaszatn 0.1-5 uam 8n 27% wag 23% feuifauszana 510
wOR Uay 10-15 wam AUARY dusudsusaunsTuanesls auussua 48% 1naniie
SW-W agdulugdanuisiansening 5-10 wen (32%) way 10-15 uan (27%) druludas
usauasunlas audulvgiaanainiia SSE-SSW ifiundn (59%) Tnedannansausening
10-15 uem 8¢ 41% uazfinmisa 5-10 uen o 36% nadateyaalua 4 Yifarsan
nuIavdulug Waanluitd SSE-WSW (61%) uay Ia11a525emane 5 -15 wealudiuunn

(64%) dusupnuiiavasannetuiinle danUseann 45 wen

uenni MnuansAnuadfaslungaIeusutiudoyaauuuusiufiu wuiiluud
azqousauifrmafiasiasulndidssiu Tngluthasguns Fusenideanie audwlnajin
W191n7iA NNW-NE Tugisusguagiuani@edddauiauiainia SW-wW uazluyausa
Wasuwlas dnilngjasinunluainiia ESE-S aglsinudeyaaulunziannyjumaniuas
AUUUUNTEWINNT 2580-2543 fifiannsesausediiounseuiu Tnsauuuundiulngin
1nandie N-E luvaisiadlungiadulvgiia SSE-WSW dudupnudaaunui auluneiad

ANUSIANLININANUN
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Y

UAAUIMNUAYNTANANTAIRU TenTI9U 2540-2543

NNW NNE NNW NNE

WNW

SSW SSE

SSW SSE SSW SSE

. usqmﬂﬁauwae 1. usguazTuanidesla

=3
AU (Wan)

Bl o5 B 510 [ 10-15 [ 1520 [ 20-25 [] 25-30 [ 30-35 [ 3540 [l =40

U 4.9 defiennawasanuniian Tudaed 2540-2535 Mvjuauwseansiafiu
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4.2.3  @oAdayanANINUAYNIANEAT

nmsruTdoyanauluiuiifnu wuitluged 2500-2503 vjuaynsemansiaii
finsindnuwazvesnauld Insdeyaitufinld Uszneuse deyannugsndu (wave height,
H) wazAULIAIAAY (wave period, T) 318 6 T21ue walalfin1s3nfiavnendu (direction) 970
MsnTIaaeuteyafisiusld nuirdeyafivuiinldfifiesszann 50% vesraaiaiiia
Yoya fauandlunsne 4.3 wazgd 4.10 nuitlugraggusauazJunnidesdd deyafifnldd
ANUANYIIUTEIN 67% YoetunaInTindeya drudngausaunivesnileuniouns

=

gousauUdsuLUas anunsaduiinteyalduseinn 51% uag 36% 104¥3a1NTintaya

Y

mudITU dmsunanITIAsIERaRAANAIRAY (11519 4.4) uazaRAATURAIAAL (11579
4.5) fiuiinlefivusiafiu wuiedudnlug (61%) Tanugdlutis 0.1-0.5 u. sesasndo
AALYLIA 0.5-1.0 1. Anudu 33% vestaya duerduiifourluajnd1 1.0 1. BulU Aiedutios
N1 6% vestoyatianun aunatesaduiiAadudiulng (63%) firoglut 3-a Juni

dmsuadifnnugaazauiaInduegania awnsaasylanaseluil

M5 4.3 agudayanaunaniidnsidinuaymsmansviniu senined 2540-2543

Wave height (m) Wave period (s)
All NE T SwW All NE T SW

Data

Number of data 2,380 753 647 980 2380 753 647 980
Missing data 2,347 723 1,140 484 2,347 723 1,140 484
Total data 4727 1,476 1,787 1464 | 4,727 1476 1,787 1,464
Percent data
50.3 51.0 36.2 66.9 50.3 51.0 36.2 66.9
recorded
Wave data
Max | 4.06 4.06 1.25 1.25 6.25 6.25 6.25 5.31
Mean | 0.52 0.58 0.54 0.46 3.36 3.44 3.41 3.27
Min | 0.10 0.10 0.16 0.10 2.34 2.50 2.50 2.34

SD| 0.30 0.43 0.20 0.21 0.54 0.58 0.60 0.45

ndayanaurinisiunulainuii ludnggusaunyiusenideunile afudiulng
(59% veavaya) fdarugaluyie 0.1-0.5 1. dwmsunisiinAfiuniyaenIugesening 0.5-1.5
u. Anvdu 37% veadeya diupdiuiilinnugwinndl 1.5 u. indudseunn 4% wenandldy

wuhnduntuiinladiulvg Iaunainduusyann 3-4 il (58%) drmsunuganaugen



84

Pfinstuiinlile SAUszanm 4.06 1. InefiatuidlloTun 4 wgadniew 2540 Faduganinng
IgEuAuaiaNuglng

daludrmggusguagTuaniedls adudilug (67% vaetoya) dAnugeaszana o-

0.5 4. Uaziladuniinugeluye 0.5-1.5 1. 1NATUUTEUIM 33% LALAIINGIAT UEIGAT

¥
|

Tuiinlalutaegqiiian 1.25 1. Insadudulng (67%) Miedulugisggiiiniuiiaiaiy

Uszanay 3-4 Junil dwsueauludngausaufsuudas ndeyansiunulanuii adudu
vy (54%) danuaandudssana 0.1-0.5 1. luvagiafiuniinugeegsening 0.5-1.25 u.

AnTusiiulszanu 45% anugeniuasaninlalutieggiiean 1.25 u. wagadudiulngy

VR (64%) TANUNA1USEUN 3-4 JUT

Wave period (s) = Nave height (i =

DD W = U1l O N O = NN W e
TTT

- -
=

b U b= D= D= D b= D b D D D= 00 00 00 90 00 00 00 00 0 0 0 X o D D oo oo o
S PSP HH P SEZTI]Q X

J U O i JO Ui i & o & JUR
S8 EREEXEREEEBISEFEELELZ25CE 28588 &
7= = 200 <sE 5 L0z ASKm= z A SmE <

U 4.10 YayasunIuiIan (time-series) YBIAAUANNYUALNTANANTIIAY

M3 4.4 AradinveyanugeraulugIeeg 4 ananinnainyuaymsenan iy sening
U 2540-2543

Monsoon Wave height (m) (%) Total
0-0.5 05-1.0  1.0-15 1520 2025 2530 3.0-35 3540 4045 4550

NE 447 192 84 24 4 1 i i 1 i 753
(59.36)  (25.50) (11.16)  (3.19)  (0.53)  (0.13) (0.13) (100)

T 352 282 13 647
(54.40)  (43.59)  (2.01) ) ) ) ) ) ) ) (100)

SW 653 321 6 i i i i i i i 980
(66.63)  (32.76)  (0.61) (100)
Total 1,452 795 103 24 4 1 i i 1 i 2,380
(61.01)  (33.40)  (433)  (1.01)  (0.17)  (0.04) (0.04) (100)

Remark: NE= Northeast monsoon, T= Transitional monsoon, SW= Southwest monsoon
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M1 4.5 Aradaveyaniunainaulugieie 9 anandasiviny uaunseansiaiu
syminel 2540-2543

3 0,
Monsoon Wave period (s) (%) Total
0-1 1-2 2.3 3-4 4-5 5-6 6-7 7-8 8-9

- 165 437 145 5 1 - - 753
NE (2191)  (58.03)  (1926)  (0.66) (0.13) (100)

B - - 134 412 91 9 1 - - 647
! 2071y (20.71)  (63.68)  (1.39) (015) (100)

i - - 254 655 70 1 - - - 980
sw (2592)  (25.92)  (66.84) (0.1) (100)
Total 553 1504 306 15 2 ] ] 2,380
(2324)  (63.19)  (12.86)  (0.63) (0.08) (100)

Remark: NE= Northeast monsoon, T= Transitional monsoon, SW= Southwest monsoon

(%
= [

Tun1s@nwasadl

foanstoyanauiiinusdeidesetistos 1 U ieldiduduny
Snunzeduiifetuluiud dmsunisdnuinauasuulawesunmeils lnsuvudiaes
GENESIS #sandeyaiisivsiuld wifazddwiudeyatufineylutie 4 T uidawinaiy
sailososteya lunsfnwiedsiiddtoynaiuuesd 2540 Hundn iesandauauysel
vosteyaundian dudeyaiinemeldlundasifouldlideyaiifingialul 2541-2543 31
nauny ielilsdeyasununduvemeiaviiuiseiosasu 1 U dmiulilunisdiansns
Wasuulasmeilhouuuiiass GENESIS Tnedeyadnuazaduse 6 Falusildlunisinu

Asal wanalAlunieNun 2.3

4.2.4 ANPULITTAVUITUUIAY

LUUINBINTTUA S ULUAILUITIERG GENESIS @1115031809015MDUAUBIUD LU
oRe Juillesandnsnaveshuiacld lunisfnwiasell ladnwsuuuunsiasuudas
YBILUITIYR IO ULL DINLTDUAUNTIUWALAA UM LABNINSUIBNTNAVDIUITULAT TILU

JUNDUNITANWILAZDDNLUULATINTG b IARITUINITITNDS U IUNITI1ADILUIVIER 992

¥
[y o =

wuushassadinmans mnn1murdeyaituninas wuidaeitaseduiuiies 1 an1dd
ogluuinniuiidnw Ae annifnszduihaaes vesnandwi deegiiviniisuZenaes
1% 7.AABINY 8 Li189 2.UTEIUATIUS (99° 46.94°F ua 11° 44.03N) eilmsduiindeya
sedutilugael 2549-2557 (A.A. 2006-2014) egslsfinuiiosnnd 2549 uay 2557 (a.a.

2006 way 2014) In1stufinteyaluidy q Jslidwninsanlunsdnuil

v Yy
[y o =

lunsdnwillidenldtoyaszauintuaciul 2554 (A./.2011) Wudeyaundlu

Y
'
1 =

wuuiaesndinaans eannilulnideyadeilies uavasuauysalnaenial Awandlugy

Y

4.11 @unsNLEnITEAuULNsIgRauNan1tAanIW U 2554 (A.A. 2011) NkslunisAnuinsa
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1 wanslunianuin 2.4 dmsunalieseaifvesdeyaseauinnldlunsfine wuin sedu

[ 1% '
aa o = o a

TgagaiiAn 1.72 150, uagszauiangn -1.34 wann. lneditde (range) Yrduiiauade

q

ﬁoe

1.2 4. uagAfidevenhutasgeanilal 2.2 4. (1579 4.6)

]
= =

ANS59 4.6 FDATEAULINADNTAABIIW 581190 2550-2556 (A.A. 2007-2013)

Water level Klongwan station

2007 2008 2009 2010 2011 2012 2013
H’est HW. (m MSL) 1.56 1.62 1.54 1.58 1.72 1.45 1.46
M.H.HW. (m MSL) 1.19 1.25 1.15 1.19 1.14 0.98 0.99
M.L.HW. (m MSL) -1.03 -0.98 -1.03 -0.93 -0.92 -0.95 -0.87
L’est L.W. (m MSL) -1.40 -1.46 -1.22 -1.18 -1.34 -1.38 -1.30
Max range (m) 223 2.40 2.32 2.26 2.18 2.12 2.18
Avg max range (m) 2.22 2.23 2.18 2.12 2.06 1.92 1.85
Avg range (m) 1.37 1.34 1.31 1.31 1.21 1.16 1.08

Remark: H’est H.W.= Highest High Water, M.H.H.W= Mean Higher Water, M.L.L.W= Mean Lower Low Water,
L’est L.W.= Lowest Low Water

o
o

o
T

o
o

Water level (m MSL)
=
[
|

| | | | | 1 | | | 1 | | |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
Month

U 4.11 JayasunsuiIa (time-series) ¥@9szAuthuaINan1laaesw

U [

2.U5297UATUS U 2554 (A.f. 2011)
4.3  ANPUIAZNBUINYHLAZINTINISNUANVDINZNBURAIEIALATIALARYS

TunsAnwdneuenenauelawardnsINIsvuaLveInsnaumemadadades b9
#159901PAUIULAZLAUFIDE1NAZNDURIAY UIUIIATIZINITTA VUIN BAaLAITNTZINUH?
ANITNTIATIERVUIAREZN DU (soil particle-size analysis) U1MT51U ASTM D422 uagiiu

Aaeg1angnaululidn (sediment cores) UNN3AT1¥1R1ELAEENTINTIUANYDINENOU



87

pematlatiedesnieisnzna-210 (*°Pb radiometric dating technique) $18aLduAUDY

NanIsANwLnIme Ul

4.3.1. aNWULANDUBIES

TayadnvuzasneuvielalunilslunsdmesdAy Mldlunisfnwinszuiunis

<
[

FER TITINTASMUUT 0I5 BULUAIe I Bl s?faﬁsimmsﬁagaé’ﬂwmzmﬂau
LazAMuuLYsTeIREnounLLLIels Tufiufidneddddinefinsfnewuineu aannns
SIATIERUIUIATBIFIDE9AENDU $IUI 71 F29819 TLAUALLUITIBE el U Anw
(ﬂsamqmamwmaﬁaiuﬁaanusqmmzi’uaaﬂLammﬁa wazusauayIuandule) nanis
ARTILVUIAAZNBU (grain size analysis) MNNOIUJTANT3 mmaamﬁﬂﬁwmmmzﬂaum?{a
(median) uaznN15AAYUIA (sorting) Tur 1egausaunsTunnia gls uazusqy
pyiueanideanile lonwis1e 4.7 dausﬁa;&amummﬂaumﬁ'aLLazmﬁé’mmmamzﬂaumu
LLmﬁmﬁjﬂLLamTugU 4.12 dmudnwarnsnszanfivesiiegnyneunsuauandly

AMANUIN A.

M3 4.7 Aavantiveshegangnauyigililsiniys Tudigausaungiunndeds (SW) uay

usaungIueendeumile (NE)

Z1 Z2 73 Z4
SW NE SW NE SW NE SW NE
Max | 021 021 0.50 0.77 056 0.78 0.66 0.77
Median  Mean | 0.18 0.19 035 0.72 029 0.47 035 0.44
(mm)  Min 017 0.13 0.20  0.66 0.18 0.16 0.17 0.18
SD 0.01 0.03 021 0.08 0.13 022 0.15 0.18

Properties

Max 0.26 0.22 042 0.72 0.54 0.76 0.62 0.81
Mean  Mean | 0.19 0.19 0.37 0.67 0.27 0.42 031 041
(mm)  Min 0.16 0.14 0.33 0.62 0.18 0.16 0.17 0.17
SD 0.03 0.05 0.06 0.07 0.10 0.21 0.13 0.21

Max 097 1.13 1.22 0.75 1.30  0.98 1.15 1.20
(phi) M.C'(m 048 0.75 1.18 0.74 0.73  0.74 0.66 0.68
Min 0.24 0.36 1.13 0.73 047 0.57 0.15 0.30
SD 0.20 0.31 0.06 0.02 0.22  0.08 0.26 0.25

Sorting

Tun5ANYIATINLUINTISHANSIASIZIF 108 19MLNBUANNLUITI8E 9V IN U AN
W 4 dau anuwiinuaaszuumia (littoral zone) NupanANatuvBINUNANE Ao Z1, 72, 73
wag Z4 fakandlugy 4.6 laediu Z1 Suausungieudiaue (transect 1-73) szgen

Usennad 7.3 nu. wagdu 22 1Wuwneils pocket beaches MAATWUSIIMYNAT (transect
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77-79 uay 85-89) TsrEEVaUTELI 0.8 NY. AU Z3 LSusausimauaiAsasuntuTa
U3 (transect 95-129) AugIeRlalsyan 3.4 nu. uazdIu Z4 Suasusauiniusays
LUauaaiuingvan (transect 130-210) 53u588En19UTEAUN0 8.0 NY. AIMSUNANIIANY

anwauzazneuluudaziiuigay agldnwalull

1 ")||||||||||||||||||; L O O O
ol 71 'ZZV 73— 74— 12 =71 ¢ Z3we—— 74 ——» PS
08 Pranburt ] “ laa . e Pranburt
) g A A Riv h River mouth
| ver mout | CS 1 A n . I
— A . — - ‘A . ]
Eos A 1 Eos e oo {MS
[=) - . a3 I o0 - S A I
g R LN ] g rad. a I -
= 0s |- geea. g Sl Lan L s
= o o MS & - B S 2 A I
- > ¢ a 04 & , A s — WS
. ¢ . — ’ L A —
0.2 (% 4% 4o %o eae &FS i ]
= » I 02 — ) « VWS
O||||||||||||||||||||X'Fb 0||||||||||||||||||||r
0 40 80 120 160 200 0 40 80 120 160 200
Transect number Transect number

@® Southwest monsoon
A Northeast monsoon

5U 4.12 n) vuinngnauads (median grain size) Lag ¥) MIARTUIA (sorting) Vo siIBENS
pznoumuLLneillutwsaung Sunndeds uavasguns fusenidoanie
(VFS = very fine sand, FS = fine sand, MS = medium sand, CS = coarse sand, VWS =
very well sorted, WS = well-sorted, MWS = moderately well sorted, MS = moderately
sorted, PS = poorly sorted)

ANAN519 4.7 agnpuinumuuueis 21 fdnvazidunsivaziden (fine sand)
1oedvUINRLNaWaaY (dsp) HULUIIENING 0.13 89 0.21 Ui, el uiguruInueensnay
wiglurgeusguagiunnieddduazusquagiusanieunte nuitdvuinnznouade

TnaAesiy A nsudnuauEAZNOUNNUAILLUITIERY Z2 LunznaunsIeauInnaetmsie

a

181U (medium to coarse sand) {YUIAAENBULAABBE T¥NT1 0.35-0.72 13, 1AgYI9q0

Y

wsauagTuanidedld aznaunuwumeivdnlngiidnvazsiluvsevuinnats wilugisgg

[ a = y a v [~ 1 y =
usguaziveanideunile aznauyelsldnvasidunsieneu diuvels Z3 uag 24 &
anwazagnoueRaniivwiadeutslnalAgaiy uaziinnuduwlsnuggnia Tudingusau
pziuanidels veilalidnwusidunsievuinnald kazivuinveinsnaudsUssuin 0.29-
0.35 wu. dlurngusauns Jusendewnile avnaumuuuimeilsisaesdiulanyaziu

N9V WeTvUIARENaWRaY Useunad 0.44-0.47 LY. UBNAINNUTINUIINLNBUIYRIVD
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M4 Z3 uag Z4 Neglnauinuaiinasdvwialig LazanvuInain1useeen1aviieweenu1an

Unuaith slutsusaunyTusnidesduasusauas Tueanileanile (U 4.12n.)

NANIIANYINITANVUINRZNDU (A1519 4.7) Wudﬂumzﬂ@umaﬁjq 71,73, uag Z4 il
AnadunsAnvanzneueglua 0.48 fa 0.75 Femnefenznouiinmsfnuuieiunansis
ADUTIIA (moderately well sorted §19 moderately sorted) wiomeiliUsznousienzneud
flvualndiAesiu (uniform) Tuvaeii 22 ﬁmmiﬁ’mmma?{aaeﬁwdw 0.74 9 1.18 &4
Nu8HINzNoUlNITARTUIARENaUUIUNA19EUBY (moderately §19 poorly sorted) 3
yeilsdvunvenznouiidoudsunnsiaiu 910U 4.129 wudmzneuneilsieglnduin
wiith 2zdinnsdnvwiaiiugnin (neneuiinisaazyunni) mﬂauﬁ@gmw’mmmm%ﬁgﬂ

Tugrausguaz Tunnidedds wazusaunyiuesniBeanile

4.3.2 dRSINSNUONVBINZNBUAEMATIATLARS

Tunmsanwededl laneaoniimaieiuadesunldlunsinenisazaufveinznoy
il iloUsznounsAnuinszuaunsveil lnewelafidenldfe nmsmenguagsniinis
azaudivesmznaunlswmaila 2%Pb lagnmsauuidnianisaunaiuiunsadnis (secular
equilibrium) 5811319 21%Pb uag 21%o0 AfiAa3edin 22.3 U way 138.4 Ju aud1du A1ves
fugfunadivianaa (total radiometric activity) U89 2°Pb @1unsauseiiiulaainnisinani
Jupnnwee 21%0 ludsgranznouwnuls (Zaborska et al., 2007) (G?faﬂmﬁmam@amasﬁ?u
ansafinduld ionTdinvesialaadusfidnnnniiedsiinvesialaadgnuin 4 du
mneanuitutuanmesdilraduivasuwladlutosunn uwdinanziuluny ude

gy

anenuliunnmvesiialaasgnviiuihlaaduwidula

Tun1s@nwiadsll fegrmzneunundn 4 wis Mfiufegrduiiuiivuauuinatin
waith Lﬁaﬁmﬁmeﬁ@mauﬁ’ﬁﬁaqé}’u (basic properties) UDIFIDE19ALNDUAIULLIAINL
Snsuldun munuIwL Ui (dry density) USunaun (Water Content) WaEAIIUNTY
(Porosity) ansnsaagulananisne 4.8 uaganuduiusseninteenuaniuauaudininienn
YINYNOUTA & FI0E1S wanalugy 4.13 N4 NHANTIATIZVRMENURYeIRENBY #1150
agUldndnungagnoulunnfsiinnazneuuinand sufuneuagaduy daranumuiuy
naznuuiuuidndiAsstu Tnefidadesening 1.42-1.62 nfw/gnuiadisufnng (n5/

AU WAy 1.32-1.45 nSa/au.ey. duuSinauniiaade 6.74-11.46% laeiuudliudiy
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g9UANAINAN dnTuAIANUNTWRAHATENIN 0.44-0.49 FIAIVRIAIUVUILULLNIE

gnldlunisAnaegnznaukadnsINIsaNaznoumewmata 21°Pb

M54 4.8 asUloyanuaudinianIgnIMeiIeg19nEnauwIaN

Total Density  Dry Density Water .
Core no. | Depth (cm) (glem?) (glem?) Content Porosity

1 115 Max 1.96 1.66 17.00 0.60
Mean 1.42 1.32 6.74 0.49

Min 1.08 1.04 2.60 0.36

2 111 Max 2.76 2.31 20.30 0.67
Mean 1.62 1.42 11.46 0.45

Min 0.99 0.85 3.10 0.11

3 70 Max 2.80 2.31 17.60 0.71
Mean 1.57 1.42 9.02 0.45

Min 0.80 0.76 4.10 0.11

4 94 Max 2.28 2.01 21.20 0.81
Mean 1.61 1.45 9.30 0.44

Min 0.62 0.50 2.60 0.23

mﬂmiﬁmim@mauﬁ’aiamﬁammmwaaéhasjwmzﬂauﬁLﬁ‘ulﬁ AENBY core 2 &
Tl UNYeIAIA UL UL RN UATALAULINNTT core 1 gniFantitatuiAsiey
) Y] A a b v a H = Ao
9NN INVINVDINENBUNUTIUIBRIPUMTaYRIUININUTINYS Wag core 4 NIANETT
Ma81911nNTT core 3 gnidaniiietundisgrsnsinsivanveseilulivesdoui
neuazadud audwiu lnglunisinwiassilidenineey Arfuiunninves 21%o nilegly
YUATNBUANUNU 1 Y. 588 1,5, 10, 51, 55 Way 60 91.999078819ANDU core 2 hay
core 4 TpgAINURUATId 21%P0 MINAINUENVBY core 2 kaY core 4 LaAIUATTIY 4.9 way

1579 4.10 uawsy 4.14 89 3U 4.15 muddu duranisiesisvaduduanimeesiilaad

waznsUsEiunsivanvesnsneulufegsfiuusas il anunsaazulanadelull

Y ' = ) Y y a H a v =] A

A39E79 core 2 Fuduimunungnauygilsusiialindiusags aumilevealou
[ a [ Y 1 [ (% 1 ogj a
Aunsienazaiug (JU 3.2) Maiudleg1alanznouniuey 1.11 1. 1981997 ufu
5eMINTUN 1, 5, 10, 51, 55 Uag 60 91.3MHIRU 11U 6 Fu gnihuiiesieivaiudue
nvesiilaannutiunsed 21%Pb lananinisng 4.8 FellAuesiutiunsinniarus (total)
USuunmaIn1saatadalal (Decay corrected 21°Pb) HuluUs531I19 0.21-0.32 ATY/UNH/ASY
(disintegration per minute per gram, dpm/g) U 4.14 uanIgUuuuN15NTEAERIY 2P
Wavua (1%Pb) puAudn FanudngunuuaNuiuwy e iuua MNansn1LANEN

$% 1 a o 1 a0 v 1 ¥ 1 210 -dl Q‘ d’{
VYDIFIBYAUIINANUL core 2 Aartpaunnuas linunwilduvesnn 2°Pb LAy
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Density (g/cu.cm) Water content (%) Porosity
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—— Dry density —— Total density

q) core 4

dIUM1519 4.8 Lansnan Tl Anudunn el lraniutunsed 21%Pb veq
Frogranzneutud 1,5, 10, 51, 55 way 60 91.91nR2AUV8S core 4 (AMUBN 9.4 1) TLAU
fhogannmeildmilivesiniumani GU 3.2) Seiiresiuunsiamitmn Fsuud
AINNSEANEAILAY (Decay corrected °Pb) HuwUs5ening 0.25-0.42 dpm/g  5U 4.15 wana
sUMUUMINTEeRIes 29Ph VimuaniuAman Fenuihsuiuumnuiundsvesansusus
AWTIMLARIANLENTB I g AL INAILALS core 4 HAnToaunnuayliinuuuiluves

AN 219Ph MALTUTULRLINU core 2

A1579 4.9 NanIsIesIzAnuTunn Nl laannuITunSed 21%Pb Tuseg19Ru core 2

Half 1%y decay  2'°Pb decay

Start End Mid- slice  Drybulk corrected  corrected

Sample depth depth point thick-ness density  Total °Po  activity activity
no. (cm) (cm) (cm)  (cm)  (g/em’) (dpm/g) (dpm/g) (Barkg)

1 0 1 0.5 0.5 1.45 0.200 + 0.044 0.21+ 0.05 3+ 0.76

5 4 5 45 0.5 1.12 0.226 £ 0.057 0.24 + 0.06 4+ 0.99
10 9 10 95 0.5 1.20 0.305+ 0.071 0.32+ 0.07 5% 1.23
51 50 51 505 0.5 1.38 0.220 + 0.049 0.23+ 0.05 4+ 0.85
55 54 55 545 0.5 1.29 0.292 + 0.043 0.31+ 0.04 5+ 0.75

60 59 60 595 0.5 126  0.288 + 0.046 0.30+ 0.05 5=+ 0.80




A1519 4.10 NANTSIASIZANUITURN NI Aan LIRS I 21°Ph Tusnagnafu core 4
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Half 1%y decay  2'°Pb decay
Start End Mid- slice  Dry b_U|k corrected  corrected
Sample depth depth point thick-ness density  Total °Po  activity activity
no. (cm) (cm) (cm)  (cm) (g/em®) (dpm/g) (dpm/g) (Barkg)
1 0 1 0.5 0.5 1.04 0.270 £ 0.047 0.27+ 0.05 4+ 0.82
5 4 5 4.5 0.5 1.29 0.345 + 0.055 0.34+ 0.06 6+ 0.96
10 9 10 95 0.5 1.44 0.279 + 0.049 0.28+ 0.05 5+ 0.85
51 50 51 50.5 0.5 1.21 0.269 + 0.055 0.27+ 0.06 4+ 097
55 54 55 545 0.5 1.66 0.253 + 0.040 0.25+ 0.04 4+ 0.70
60 59 60 59.5 0.5 1.43 0.423 + 0.049 042+ 0.05 7+ 0.85
210-Po (dpm/g)
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5U 4.14 n9vluananuiunnmeed 2°Po auAuanvestusiu

MagengnauuInasumniloUINiusugs
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210-Po (dpm/g)
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U 4.15 nemlianaiuiunnmaed 21°Po muauanveatusiu

MiatemgnauuasuldlnduTuys

4.4  mswasuwUasweilslsngs 2.UsEuRsTus

nsAnunsUAsulasesuuveildluadsd fianussasdifioTinsgifesuuuy
M53imuInIs (evolution) vaswnmesunameilsnys 2. UsvaruAidus luas 50
flrinuan daudd 2510-2561 Fadurasiiaseuaguanmasilsdeunsneatindousunse
wazaAue fineadslud 2541 wazanmetmdmnmaneaindassaine lumsdnwadel
foyansiasuntasesuuimeilsneunisieainslasens @ 2510-2537) 1udeyaddalu
MsAnalsEansnaveanslilassaireveils lunsaaafosnmenelsunag wazns
Aamunavesnisliuuudiassndamans iieviurenisnevaussweilseningn1smg
rmnssufieanuuu (@ 2541-2561) dwduiiuiinsfinwmaudsuuasweuummeiiausm

= 1

U3 wiallu 4 szuunguma (littoral cells) aufinansliluide 4.3

9

NANISILATIENNISUR UL YR8 IN o URAL YA IN1SNBAS19LASINSHY BUN UNSTIE
WATARUY M19528¥N15UABULUAILUITNEES wardadAn1TUasULUaILLITIORY F1USUNUN
g08 Z1-74 wanInans1e 4.11 Wnga3aanunguln (+) Tunnsne kanad s eilawuvdasausi

TurazNasasuneay () kanapevgilakuunnnay U 4.16n) LARISEEENISUALULUAIB
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Wt 2519 04 2561 (A.A.1976 -2018) Wiguiuuuiveilsd 2510 (A.A. 1967) uag
U 4.16%. Lanagnsnsidsuiuasneilaaisyinaunasrainisneasialauiunieuas
P o w = = y & e ' Y v
AaUY dmTuNansAnwINsWAsuLUALWINEEl YRR UNAN YN ULALAIINANTNBEINY

1As9n1s d51eazdunluidagesnalul

A1519 4.11 wansAnensivdsuluaselanaularndinisilasensieuiunsenas

a
AU
Data Pre-construction (1967-1994) Post-construction (1998-2018)
721 72 73 74  Total | Z1 72 73 Z4  Total
Number of transects 73 8 34 80 195 73 8 34 80 195

Maximum shoreline retreat (m) -11 -6 -5 27 =27 -8 -11 -9 -23 223
Maximum shoreline advance (m) | 24 17 216 181 216 142 10 250 300 300

Land loss area (ha) 0.5 003 1.1 7.5 9.1 1.1 0.2 0.3 0.8 2.4
Land growth area (ha) 4.4 1.0 162 9.0 30.6 32 05 9.6 13.6° 269
Area recession (percent) 11 3 6 45 23 26 29 3 6 8
Area accretion (percent) 89 97 94 55 77 74 71 97 94 92
Shoreline recession (percent) 29 25 29 54 40 42 56 26 25 31
Shoreline accretion (percent) 71 75 71 46 60 58 44 74 75 69
Shoreline change rate (m/yr)

- Mean shoreline change rate 0.3 0.3 1.2 0.4 0.5 03 -0.1 1.5 0.9 0.7
- Maximum retreat rate -04 -02 -0.6 -1.0 -1.0 -04 -06 -05 -12 -1.2
- Mean retreat rate -02 -0.1 -0.2 -05 -0.4 0.1 -02 -02 -03 -0.2
- Maximum accretion rate 09 0.6 8.0 6.7 8.0 7.1 05 125 150 150
- Mean accretion rate 0.4 0.5 2.0 1.3 1.0 0.7 0.2 2.1 1.2 1.2

Remark:

13.6* ha is sum of land accretion from impact of jetty (5.65 ha) and land reclamation at Laeam Ket (7.95 ha)

4.4.1 n1sasuRUasrneilenaun1snaas1ealAsINISIaUNUNSIERAZARU

= a . ] o ! o 44' Y

nRanIsAnwINsasuLlaseildlugae 27 Uneunisneadiadouiunseuay
AauY (U 2510-2537/ A.A. 1967-1994) Tun1319 4.11 Wud 60% VoI egils Hundnw
aawsnisvauiannglnanidumellauvazaudd Tdnsniseniiuveduimelaads
Uzl 0.5 1./U sruzaaniiiuveayeilsagausyana 216 . (8 1./U) wunusniaunidd
Usauy3 Tuvaueisseznoesugegavaanuineralaiusean -27 4. (-1 1./0) Wiaduiusiu
uvauLng (transect 167) sauanslusy 4.16n Tuyae 27 Yneunisneasrailouiunseuas

A y & S = a & N ad o y

ARUY LWINERwweIiunAnwilinisidsuwlamauuseniiisiazannes tay Nunyeil
seniinUsEaM 31 18nans waziinnsagdeyeresiy -9 1enans muaiu laedl 53% 89
Wunneeniy (16 1ena13) nudninduluiuniges 3 luragn 82% vesunueiligade
LU (-7.5 1nen9) WnTuiiveilares Z4 wanisdnwinisdeundasnieislugienounis

Aeasnelasensvasiunges asulanssialuil
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NANNSANYINNSUA s ULUaIURILUITI8R Y Z1 (11579 4.11) AUl LATINITNUIN

Uszua 70% U99uv1eiy Z1 Wuvreilavvazanda ddnsnsidsundasieieiaie

Uzl +1 1/4 nuszegniseeniiuve sl veilegegauseann 24 1. Avshanumile

& A y A a Y v & A
YDIWUN Z1 LLag‘W‘Uﬂ'ﬁﬂ@ﬂ@UT@QLLU?%?U%QQQ@@UiSN?ﬂJ -11 4. Vl‘UiL'JﬂJ@']UIGm@QWUV] IWEJ

MslasukUasmITeilalugie 27 Unaunisneaasnalasanisead Z1 wuinussaunad 90% va4

NunAansUasuLlatduwuusaniiy (4.4 18nans) Turuznan 11% LAAN1sHAIEY94

Wy igey defunuseana -0.5 1enans

g 600 i — 1 — T ] 1 -Zzl I ]Z 3 |_) M T T 1 7 ti T 1 1 T]
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Wasuwlameilaseana +1 14 namsiaseiivasulameumeiadliiiuin 75%
Yosuumeils 72 Wumellauuaraus LLazwmwmaﬂmawwEﬂaqaqﬂﬂﬁzmm 17 4. g
svoznnnesveilsgean fszogmalsyana -6 1. lutasian 27 Ineunisneainalasenis
Foutunsewazaaun wuii 72 Siufivedafiutulssanm 1 enand anduusyana 97%

VRINUNMNUAYULUAIIIIUA

AUeild 73 Han1siAsIenslasuladunmnelslugianaunisneasialasang
PUINUTEUIU 71% VDIUITIOH I Z3 LAANISIBNLN UUDILUITIEE 9 Lagl o ns1n1S

WasukUasrneierasuszunad 1.2 14./0 @uSUNUNNnuUINLonsInIsIoniudsanilsyey

Y 9

a [

avausie1 216 4. (8 1./4) Anfulsuiunsieuazadu (JU 4.16n) dmuiuifiifianisd
\12gagn (-15 4.: -0.6 1./U) vuiuNeia Z3 wunusnuaumileremausiuas 5y
Tuaan 27 Ynsunisneaselasanissells Z3 dnsavaudlivesnedssaudunug 16.2

s a a & 4 by A Y] ¢
LINRAT LLaguﬂqiq@LaSWUW%qﬂmﬂLu@ﬂﬁnﬂﬂ'ﬁﬂ@L"'Zﬂg Uszugd -1.1 Lannang

AMTUTIURY Z4 WuuwunIeiend 50% Annasnzvestieis Insdiulugiiindu
Unawvaune (JU 4.160) Ingdnsinisiawizvatiuiveilaadensivuniassuia -0.5
11./0 WuUNUIB8EadNLNBU 50% TnNSemiNaIgdns1eagUsean 1.3 4./40 @usunuing
a a y A a -~ a P Y] & A
mmiqamwmawwaﬁiqqqqmwwmnmmﬂmﬂimqi (180 u.) MIYBATINITIDNVBINUN
o849 6.7 1./0 Turae 27 YneuiilasanisiiaununsigwasAdu ¥1ie Z4 1Ann1sientiy

Y oa 2 & A & Ao a & A Y oo oA o
voewedsanuiui 9 1anens luvaeniinisgadenunyedduiiewinnisiniee
Uszanal -7.5 18nen3s deRadundn 80% vesuninmsaydesneilaisviunvesiuifne (-9.1

LaNANS)

4.4.2 n1sasunUasuneilanain1snaad1elasInIsauNUNSIEkazAFU

nNaMTIATEi UL eilidsmsnoadilasinsid eutunseuazadus
Fausd 2541-2561 (A.e. 1998-2018) Tum1519 4.11 nuimdaninnisieadiadoutunsie
wazaaus Tud 2541 (A.f. 1998) WunBisesiuifnunTiAnnsannesanasan 40% wie
31% wazwwivneilsdwlngiinnsavausy Lazfldnsinisseniiuvesiuiiiiuann 1.13
s/ Tuaeneunisneasnalasenis Wi 1.34 wnans/A naeanneasalaseinis dma
T¥SRumAnt ulugae 20 T Uszanas 27 18nand uenainisnsnsonnssvesiiufivnsils

Tngsndianasain -0.34 wnms/U 10 -0.12 wenans/d dewalinisgaydeiununeilslugg
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] o

20 Una991nN15A8a519EASINIS HUSEUN -2.4 18RS @1USUSULUUNSHUASULUAIUDY

Y

' v
a1 (% = S

wnegildlunsagiiungosnaainilasinig anansaagulanad

nan1sAnwINsWAsuwlaseilly 71 ndsenmsneadialasins (m1519 4.11)
wansliifiuinsnsnisimenzeiuadsvesiuiianaude -0.1 1./4 uailuuimeilsiiin
nsanaesLfinduann 29% neuniseadielasinis 1y 42% aewdenisneadns dawaly
Snsmsanaesvesiuiiiintiuain -0.02 lona$/A) neuneaddlasinis Wy -0.05 lonms/d
ndrannseatns shligydeiuivedadiuiu -1.1 wnem$ lusaeidhnnsasaudiaves
Nuiodaddnaiude 1.6 wnad/Ad vldiRuivedafududy 3.2 wnmd wanis
Jinszvinisiasuulasmeile 71 Sadldiiuin é’mwamﬁmammmsﬁiqqmﬁwuﬁ Z1
dintuegnadidedidty 99 0.9 1/ By 7 1/ (140 1) Tnessessonifiugagamuiivioils

USLUUIULE (transect 73: g‘d 4.16n)

ANNI5IATIERBUITIHlY Z2 ©E9191NN1500a519lATINTT WU UITIEH

v94 Z2 \AansanneaiinTudy 56% uallesaniionsinisniamisuagniseniidvesieils

o

waslifideddey (0.2 1./4) ilinaenisneasnslasinisonsiafensasauivo s il el

1Y v

o P Y I 44' ~ a o & A N y a
ANNES 0.2 1./U F9HUYFNAUUBININLUBIUTHUNEUNUNUNE DYDY ‘]I@IEJGU’]EJE:]\“ILﬂﬂﬂ"Ii

o

avaudigegadiios 10 1. ndnieasnslasinisluuditia 20 U

o [

Ausunanisieszinisiuasulvassieisly Z3 1d19n8lasans lAiuIwun

A a

EAMANNITONNBYANAIINN 29% LaD 26% PAIINANSNBASIIATINIG LAYNUNNALE

'
1 )

ehu"lmywwu’%L’Jzué’mmﬁasuaqﬁuﬁ 73 egabsinudnsnisineizvesvelanionasn
Nufimelsfanadirnaain (0.2 1/A) Sasnsendiuvssumeiiuadoveiug 73 winty
Bntfes annuin 2.0 1./8 deunisneadie Wu 2.1 1.4 ndnnsneadie lnsusnndinu
nsarandavesteiisangneguinnlndiuuniiusan? Inefinissenfiuresuunvieils
asandi 250 1. nssusnaveiaiidnduidoutunsouazadus ndaainnisneainslasanis
Huszezinan 20 U Snsnadunisavauiivesiiuiivieilianandniosnin 0.6 wenad/A Wy

0.5 18nMS/A

1 a ' ::l' y v & 1 Y] 1 %

ANUNANITILASILNNNSTHUA S ULUBIUDITNI8H Y Z4 hanalALlsiul 1 MaInIsnNods19
1ATIN15 U8RI ARNNTAZENANNLTUINGN 46% naun1snaas1e 1u 75% Tuaig 20
Y1d9271n1ATIN15 U DUAUNTIULALAAUY A3191AA5D DaiiiNdnI1N1TI0NINYDIV I

WAV AN UNIZanawaNtae1n 1.3 1./U nounisneasa vy 1.2 u./0 nd4a1nnis
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Noas1e wANUNMTIenNTesiuNvIelainduedsivedify lnaiiuaindn 9 wnais u
13.6 18nM13 1a991nN15Nas WU UNITIBazAaUY AntTuluNwelsNeniinUsyana
& A Y oA a g & de Y] ° = @ A A a

50% VBINUNV8E A IDNANTIUNINUN ANYINFINITVLATING TIbU BT UNUTA IR
d' a a d' [ dl' I3 dy d' 4 [y

\Hendvsnavestauiunsekazaauy [Wuiiunussana 5.65 1anms wazainn1susuly
WU (land reclamation) USIMWMANNAYUTEANN 7.95 1aNANT ek sNEinTIenIiag e
(300 11.) findunusnuveilwulalasaiiudsununewazadun (3U 4.16n) NMenaINIs
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wan1sAnw Ui deyaunuiiiiudevesnsugnneans seae 246 @ 2527) 7ildlu
msadsuuuTeeeuiliasinis fveunasounquituiduuinanimnniuwuiisesni
withusuys veansudwh Fgnldlunisesnuuulasenis dswalfan miuiidnudld an
Tuga GRIDGEN Tunsdineufilasenisdadimnusnmeilsiumieninnii Taedanuen
FovmaUszanas 4.5 nu. aseuaguituiivieiladusmeusuAsaatiiuuiniusa (transect
100-145) luvnuzdituiidnunsdndailiassnsinrue ez 2.5 nu. asouaq

UedINvasAUT At uUINYIUTI (transect 117-142) Wiy fawanslugy 4.17
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- |
station '*I ad Pran'Khiri ) ad Pran Khiri

KhaolTao

) NSAFANEN 1.1-1.2 9) NSUANWYI 2.1-2.5

U 4.17 anmiundnunldainwuudnass GRIDGEN

- N BN 3
4.5.2  wan1sdaszvidayadnmaaulununfneidleuuudnass STWAVE

HanN1TIATEveyaan e uluiunAnyIeLUUIIaes STWAVE Usenaume wa

nyATeatameliga WSAV Han1sinsealnasuvesnausigluga SPECGEN uazka

NS ATITTAUNLAAUANSUNUNANYIAIULUUI1ADY STWAVE s18azidaniinaseldil

1) WANISIALAT)

ee

Viatinaaeluga WSAV

Toyaneaifveni Ui UL uUINaeIUTENaUMENANINAAY AMUIAIAGY kAL

o o v a A A < a A A [ Y v <
ANUEIRAUMNEY wandlugy 4.18 Aemenduiinanadufiameadunignusuuiugs u
n158198siiAnsiuwveils laefl 90 8am uaz -90 aeen Aerumilouaziulaveuud

i U Tuvaied 0 991 AfiFN1aNAIRINWLITBEY Nan1sANYILandlAmiuIAaY
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findeuiidlannnieieesiomn Wueduiunandwld (225 83 -90 asn) veseils
(51.6%) AAufwAeLIunauTiNNINs Mo (90 Fls 22.5 Barn) vesmBiladseana 43.3%
wazanInduArTuBen (22.5 8 -22.5 93en) ieadnies (5.1%) paudwlvgiiaiuian
AAUSENIN 3-0 Fu (65%) uazaduiey 95% Tarwgdlsitiu 1 4. WeRiasandnunzues
pdumiiamsiiiiil (U 4.19) nuhedudwlngfiedeufiuandeauiandiarugs
adutiosndt 1 u. uazaduiigannnd 1y, dwluadunduiiinandumile (@.8%) dmsu

AULIANAAUAIUINQVDIIANTAANIATUNAT I 3-8 FUT

§ n) Percent Occurrence

2 34.8

8

z

-

-t

=

zZ

- 65.0

2

: 5

z 0.0 L 0.7 0.1 0.0

v O vy o Vi Vi [=) v [=) v =) v =)
g o © -~ I S SR - S S -~
zZ

g

=

50

%

= _ 5.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

- O vy b o ) o L] o bg] o L] o L] (=] b o ) o b] o
;o'o'—r\jmm‘mq:w.,{-r@'\o[;r\odooc{cno‘
- —

U 4.18 nvmluansevarvedayaniunlannnsingen

a 41 41' P
) NANNAAY, V) ATUIAIAAY, LAY A) AUEINAU
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n) Percent Occurrence
78.8 56.3 33.8 113 -113  -338 , -363 , -78.8-90.0

10_0 1 Il 1 1 Il 1 1 Il

9.5 9.5
9.0

8.5+ —8.5
8.0

7.5+ =7.5
7.0

6.5 6.5
6.0 E
5.5+ 5.5 &
SGS 45 2
4.5 4.5
4.0 z
3.5+ 35 E
3.0

90.0 5 5. 5 =225 -45.0 -67.5
Wave Direction (deg)
) Percent Occurrence
78.8 56.3 33.8 11.3 -11.3 -33.8 | -56.3 | -78.8-90.0
80 1 1 1 1 1 1 1 1
7.5+ ~7.5

(235) POLIAJ dABAN

90.0 67.5 45.0 225 0.0 =225 -45.0 -67.5 -90.0
Wave Direction (deg)

U 4.19 SnwarARUTILAATUKUINTY N) ANNENAAY LAy ¥) ATULIATIARY TufiAnIewe 9

2) wamsIeszvaUnasuvasnauneluga SPECGEN

SPECGEN ilulusunsufilinseudayardulegluzuuuuvesnnudaiu neuiidng
LUUT1883 STWAVE feg1anadnslaainuuudiass SPECGEN uanasisgu 4.20 iunisuan
WaUAMNDAAULUIZTUUNNALTNYT (polar coordinate) InadindsnuaduLAdoug N luie

78.75 83FN

3) NANISIATISHAUNNARUAINSUNUNANEIRIELLUUINADY STWAVE

Toyand uil g oun g vieils3aldanuuudiaes STWAVE Wudeyand uf
U38178Nas A UAN NN UNBINSLAT EAAINWUUII8D9 GRIDGEN WaZLaAAINATDILUUIIAD

Aunsluga WMV U 4.21 uanstayaiiund@nwilunsdnauiilassnis wualunmdiasadu



103

1%
o

F1AUE4 (contour) veaiBangia (3U 4.21n) LLazLé’u%ummqmﬁu (3U 4.219) Fadundu
flpdouiiunandia 73 s uurdvAesumia station ArmusluluyTIADs GRIDGEN
dfusu 4.22 Buuuushaes STWAVE Tuanwitufidnundwiunsdndsdnisduiulasnis
wadunmiduduanugeiuiomeaie uardutunrugendusudorty uwidunmuans
pAulAdeuTiiNIndia -90 a3m (Fuldvesunyeie) annmaziiuinnduanueny il
inAeuidnanyhsnfuimeils mnduagldfuavinannanmituiesmeia shliadu fns

UuiiAmauaziianugiasanailaidilnayieils

Derive Theoretical Spectra from (H, T, theta)
Index Type
© None  Integer " Date/Time Station X location: [0
f(h) Angle (deg) Station Y location: |0

No. 30 35

Min: 0.05 -85 Constant gamma: ~ [3.3 Apply

Delta 0.01 5 Constant nn: 4 Apply

V' Conserve energy

\Water depth: [4 M) Xazimuth: [260  (degfrN)

Index | Hm) T [sec) An!:-l‘;"["d'em Gamma | nn

0.500  2.500 78.750  3.300
20301, 0500 2500  56.250  3.300
30301 0500 2500  33.750  3.300
40301 0500 2500  11.250  3.300
50301 0500 2500  -11.250  3.300
60301 0.500 2500  -33.750  3.300
70301 0500 2500  -56.250  3.300
80301 0500 2500 -78.750  3.300
10401 0500 3500  78.750  3.300

Y

U 4.20 HaN5ANYINKUUTIRBY SPECGEN Tusyuuiiiniad?

453 wan1sAsITINIsasuLUasgilefaenuud1ass GENESIS

nansAnwTldanLUUTIaes GENESIS Usznause suianmeilaiivdsundas
U wagdmansindeudivesmznoumuiuivieians? dvsunisuanmavosiuudiasd
GENESIS lun1sinwil fnatiiausdagy 4.23 Usgnaudnesuinsosuumeiadudu Wou
funmeuazedu uandeutunduuen lnsgnaslunmuansfimmiionss (true north) vasiiud
w1 (5U 4.230) ndan1sdrassnsdsundasmeils wuuiassazuanauveilasudu
(initial shoreline) waguuIvoisiituasuntadly (current shoreline) wonanigldauis
viduunmeilsdnads (reference shoreline) taiTeuiisunsiuasuuvameilals dagd
4.23%



1.00

0.53

0.07
-0.40
-0.87
-1.33
-1.80
-2.27
273
-3.20
-3.67
-4.13
-4.60
-5.07
-5.53
-6.00

Bathymetry (m) Wave Height (m)

STWAVE: Event 1 H: 0.28 T: 2.32 Theta: 73.05 U: 1.00 Udir: 0.00

STWAVE: Event 1 H: 0.28 T: 2.32 Theta: 73.05 U: 1.00 Udir: 0.00

0.30
0.28
0.26
0.24
0.22
0.20
0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

104

n) AMdaedUTUANNGIWRIENINTIBN  ¥) MNTIRRAHUTUANGIVRIANGIRAY

0.00
-0.42
-0.84
-1.27
-1.69
-2.11
-2.53
-2.95
-3.38
-3.80
-4.22
-4.64
-5.06
-5.49
-5.91
-6.33

STWAVE: Event 6 H: 0.28 T: 2.32 Theta: -90.00 U: 1.00 Udir: 0.00

AuRAN19AAL (MF 73 B9AN) LATTIANI9PAN (NF 73 99¢1)

U 4.21 waannuuuinaes STWAVE Tunsaifeuiilaseasie @ 2510)

Pranburi_Grid25x25 Pranburi_Grid25x25
Bathymetry (m) Wave Height (m)

STWAVE: Event 6 H: 028 T: 2.32 Theta: -90.00 U: 1.00 Udir: 0.00

n) MmdaeadutuANUEIveIENWBN  ¥) MNINARNAUTUANNGIIDIANNEIATY

AUNANI9AAY (A -90 B9F1) AL ANI9AAY (MA -90 99F1)

U 4.22 waannuuudnaes STWAVE Tunsdindsiilaseashe @ 2541)
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19980101 0000

20180101 0000

- e

Jetties )
'|\ true north
|

Current shoreline

|
Detached ¥

Initial
shoreline

Initial shoreline

Reference
shoreline

n) ﬂ’]W“U’]EJEjQ?Jﬁ 1 ) ﬂ’]W?I’]EJF}j\‘i“ldJﬁ 11

U 4.23 8aAUTENBUNTNYBILUUTIABY GENESIS

4.5.4 wan15As1zIinIsilasuuUasTerslunsdifnensng 9

TunsAnuniflgudanisanwosnidiu 2 nsdiudn leud nsdlfinw 1 nswasuudas
geilneuillasens @ 2510-2537) waznsdiing 2 nMswdsunlasneilmdsilasins @
2541-2561) dmsunsdlinm 1 Wunsadeuuusiaesiiomandulsearsnisindoudives
ATNOU LLaw@aaumméaulmeuaqLmuaiwamGiasﬁ’agamﬂauumfﬂ Tuyaizfinuusans
nsdidnw 2 Ifasauvudiass WeAnwianuseulmvssuuuinassenunmieyandu way
yindeyafiiudlunuudiaes Usenousin deyaseduthiuihas doyamenauwith uay

1ASIASIBVBUNUARULEN (SN8AZLDYANTIANWLEAIIUIITD 3.4) TNAN1SANEIAIN
1) nsalfnw 1 Aaulilassnisiiaununsienazaaua (U 2510-2537)

nsdlAnw 1 neuilassnsileuriunenazadun wamsAnweonidu 2 nsdfnw
doe loun nadifin 1.1 WlemeArdulseansnaindouiivasnznou (K1) uagnsdfne 1.2
fenaaauaudoulmueauudansateyansnouusit nan1sfnwimuinlunsd
nsdifne 1.1 a1 K1 fusngaslunsfnuniien K1=0.5 Ganslumenian 9 sUSnameRledi
lAa1nwuUTnaed GENESIS waninanagy 4.24 wavnuuuiiaesnuitlussese1iusiiu
UnihusanFasinznoumnaranaudy Inmeildwnifvuulusuunmeiaia Snvis
yroilsfuldunuithiifidnsaziueenlulungia ienaviuluazgniamensly dae

[ |
= A al

9951 -12 u./A denalvigeyideiiuiiluuseuna -7 wnens Tuie 16 Yusn (U 2526/ a.A. 1983)

o
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WALENIINITONNBYIEANANNAD -7.9 1./ srdunuimeldussunu -8.9 wnens Tudi 27
@ 2537/ A.6. 1994) UANINUAULAVDINUNANYINUIN W8H99DNA8InTHRde 3.7 3./ 1
L A a X ¢ a YY) P H a A y a

WuUAWLTY 12.4 1ane1s luvaevgiaiumiday sy’ Inssenveseilsusim
Tnaurnudinnleenst 3.3 1.4 TuN 16 wavanauvids 2.43 1./ Tuln 27 d@uneianiy

o w

wileUnusaysinisdsundasnldideddny (<+1 1./4) (1579 4.12)

AT 4.13 LanIdnIIN1TAdauvasnznaudzansel d1msunstifinyising o lag
Usununznauiduaiuin (+) nuiedmznaudianianisiadsunainaiumialuaiuls (N-S)
wazAMARAU (-) nuNedaUSUIUAENaUNLAABUNINTAALALURAWMTD (S-N) 8niusnsInig

a a . A 1a a ~ A a
PADUNTDINENOUTIN (Gross sediment transport) AlURATANTRANITANZNOULATDUN UaY
U 4.25 uanaUSunanisindeunivesnsnauazadlumumiauing § auanuenvei lned
URUAINIINSIAGEUNYRINZNBUTIN FIWEIABENTINTTIARUNVBINENBUGNT FLnsAe
) a ~ v P a A o a ~
gnsnNsadeunivewmznauluimumile (S-N) uasdyunpednsinisindeunvennaulunig
T (N-S) Tud 2526 (A.A. 1983) WUNANWILONTINITAA DUT VDINLNOUSINUTLUNY
2,901,325 au.a./A dnsinswedouiians 2,113,477 av.u/U annwmileluld (N-S) siaunlul
2537 (p.6. 1994) DRIIN5AFBUNTINANAIUTZU 1.8% HazlionIINISAABUNVDINENDY

gvisanal 3.3% laedaiianenisiedeuiiasauainaumielumule (N-S)

dmfunanisidsuwdasneilddunsdl@nyr 1.2 Alnsiiudeyangnauunaiuily
WUUT1809 L1099 nkUUTIa89 GENESIS Hldanunsadnd1teyansneuniiilalagnse 3
Usgendldnisundideyansnouusiinluzuiuuveanisauyiena (beach fills) unu oealsh

anunuInllanusaUszuanansiasunlasuieilddunsaidle

19670101 0000 19830101 0000 19931231 0000

U 2510 U 2537

5U 4.24 mansiasuulasmneieannuuudians GENESIS nsdlfinw 1.1 Tudine 9
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M5 4.12 Jeyanisiudsuudaseilaanuuudtaesadinmanslunsalfnw 1.1

Case 1.1 N 1983 . N 1994 S
Area change (ha)
Arearecession | .72 7.09 0.36 8.92
Areaaccretion | 131 7.57 1.97 12.42
Shoreline change (m/yr)
Mean shoreline change 0.13 0.07 0.20 0.59
Maximum retreat rate -0.98 -12.09 -0.36 -7.90
Mean retreat rate -0.67 -7.05 -0.22 -4.25
Maximum accretion rate 3.30 8.70 2.43 7.64
Mean accretion rate 0.43 3.38 0.34 3.68

Remark: N= Northern coast, S= Southern coast

AN519 4.13 USUNUNISLARBUTNVEIRLNaUAIULUITIERINDULLATINT ASMIANW 1.1

Volume of 1983 1994

Sediment

trans;saort Northern Southern All Northern Southern All

(m°)

Gross 1,850,255 1,102,918 2,953,173 1,828,733 1,072,592 2,901,325
Net 1,300,023 886,426 2,186,449 1,274,211 839,266 2,113,477
S-N -275,116 -108,246 -383,362 -277,261 -116,663 -393,924
N-S 1,575,139 994,672 2,569,811 1,551,472 955,929 2,507,401

Remark: Northern= Northern coast, Southern= Southern coast, All = Northern and Southern coast
S-N = sediment transport from south to north, N-S = sediment transport from north to south

ﬂ) —— Gross GU) i B::tss
Net
20000 Left 20000 — Left
18000

—— Right 18000
weooof
14000+

16000f
14000
12000 12000
10000 10000

5000 5000

6000 1 6000
4000 \ 4000

aonp U 2526 s} U 2537 \

. 0 e
1000 2000 3000 4000”5000 6000 1000 2000 3000 4000 5000 6000
T 2000 " et

-2000:

e S

-4000. -4000

U 4.25 WHUANLARSRIIN TR uveInsneulunsainowiilasing
n) U 2526 way v) Y 2537
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2) nsalAnen 2 wdsilasensideutunseuazaaun @ 2541-2561)

nsanwlunsdifnw 2 Wunissrassnisdsunlasmnei sdsiilasenisd ouiu
niouazadus lnelddoyaanini uiidnufisiaedldainuuudiaes GRIDGEN uazdaya
aunaudildainuuusiass STWAVE ddlutuusiass GENESIS saumarvuunsiunysuay
YUINYBILATIATININTOYABONKUUVBILATING (11518 3.3) duTun1sAnwIBnSnaves
W3fmesane q denan1siiaenisasuslatuiyeils lnefiansananissiasinis
Wasuwlasmnedsluli 11 @ 2552/ a.a. 2009) wazdd 20 (@ 2561/ a.A. 2018) wdad
Asneasadsutunsisnazadu dauvansanweandu 5 nsdifnwges Usznoausig
nselfnw 2.1 miL‘U?{sJuLL‘tJaw*lEJEjﬂmaiﬁﬁaulwﬁm%yjaﬂ?{uﬁm% 2.2 MmaUasuntas
meldsnsnavesnznounitn 2.3 mswasuulasnelddnsnaveadoudundu 2.4 n1s
Wasuwlasnelddninavend sutundunarinduines wag 2.5 nsiasuntasnield
SvsNaveTaufUARY 11T uLNae WazaznoulLtn Tnonan1ssiasensiUadsunlasmes
yeilsunayidmivusaznsddnuidildainuuudiass GENESIS uanawasagy 4.26-4.30

ANUAINU LATHSIUALLIYNNIN

19980101 0000 20090103 0000

20180101 0000

U 2541

U 4.26 nansUAsuuUaseilinnuuudiass GENESIS nsdidnw 2.1

19980101 0000 20090103 0000 20180101 0000

U 2541

U 4.27 nansAsuuUaseiliainuuudiass GENESIS nsdlinw 2.2
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20090103 0000

20180101 0000

19980101 0000

U 2541 U 2552

U 4.28 nansAsuuUaseiliannuuudiass GENESIS nsdifnw 2.3

19980101 0000 20090103 0000 20180101 0000

5U 4.29 sansiasunlamneilsannuuudiass GENESIS nsdifinun 2.4

19980101 0000 20090103 0000 20180101 0000

U 2541 U 2552 U 2561

U 4.30 namsiABuLUaseilaanuUUTaes GENESIS nsdifnwn 2.5

5U 4.31 uansszoznsivdsunUameilaannd 2541 (a.a. 1998) fed 2552 (a.A.
2009) uax 2561 (A.A. 2018) InefiiuiiAnwasouaguisusimMAUTUAT 89 thulintusw
(transect 117-142) AmduszogmeUssana 2.5 ny. dufiunudunsuanssiuntsnetlsild
INTBLANNAENNDINALALATNAT LY TuvasfidulzAoumeilildanuuudiass
adamans dadaduunmeiisasdudunounseonuuuredasins (Fulsyds) uaz
wnweafildainuuusiass GENESIS Tunsdifnesna q arnnan1sildsunlasnei dud

2552 (A.A. 2009) way 2561 (A.A. 2018) NUIHAYIUIEN15UE sunUasr ol eii laann
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WUUINae GENESIS Tunsdldnwiaig q Tinanisildsundasaneidsiluunnaneiuegiedl

(%
Y [ Y

Woddgy Maveinnumilowasveilnuldvesiininusags

1579 4.14 Waga3ne 4.15 wansnaagumsiUAsuudasneildunsdi@nuisig q Tl
2552 (p.A. 2009) wazl 2561 (A.A. 2018) MUY WUIMAINIsneaddoufumseway
aaus Tl 2552 (a.a. 2009) weilssumioazsonoenlulunzasesnsiade 2-3 1./7
dswaliifufnTuU sz 3-0 1enand SsvezavaudgeanUsvanm 66 1. (6 1./0) uas
anaslumesdumiievisanlasaie dwmsureilinulddnlng (70%) nunsonnesves
wunmeils fesnsannesads -5 1.4 duimeluuszana -4 wnad (1036 Lonmi/A)
yeilsfnenzgeanduszosmase i -104 1. (9.4 1./7) luvagivinaiandudouty
VseuarAaLY Meilaendiesnseds 1.3 ¥4 diuifutulssann 0.5 wned wasdl

JyezIenaanUsEan 73 u. (6.6 1./0)

soulut) 2561 (A.f. 2018) Welsuniladinsansaniulunzia Aednsadsnn

ddy d' QI 49{ [~ 6 ] < y a LY S
waglinuinwdulseann 5.5 tanes eglsimuieisdissesazandiigeananaunie
80 1. (4 1./0) Tuvauzioulddinuivieilannasiududu 86% vasnuilaianus waildnsn
0ANBULAAULATOANBUEIANANAWNED -3.7 8./ Uag -6.9 1/U MIUAIRY USIUAIUNGS
1ASIAS1TBNTINSATAUMANALIUNY tnelionsMuautesnin 1 1.4 wasinuiarauanas

Useunad 50% 1nUN 11 denaludnuinglusiunavuauseanad -7 1enans

M54 4.16 Tud 2552 (A.6. 2009) f8ns1n154AGouUTiveInznouarauTINAUWYS
5¥1ine 911,446 — 1,085,381 au.u. dUTunumgnaugnsszning 439,743 — 505,387 au.yl.
Laziiiamensinaeuiionmumideluld (N-5) weluweilsiumnionazauld deunlud 2561
(A.A. 2018) WUIBRTITWMTARBUTIVBINZNBUARALABY 80% TunnnsdiAnw Lawildng
Mamdeuiivesaznougrsanuldlusumie (S-N) 5U 4.32 uansnmuInansindeud
YosnznaumuLmeislunsaindsilasenisy Tul 2552 (.. 2009) way 2561 (A.¢. 2018)
Fadiulgilunsdififinssiaead outund uwenfiveilsnumie (nsddnwn 2.3-2.5)
Imaa%ﬁqé’qﬂa"n%ﬁwam’a'gﬂLLUUé’m’miLﬂ?{auﬁmaqmﬂauaéw%Lf\m LazUs o
U3 (Winanansnm) linunsindeuiivesnenaumuuuineilsegadtudidnyluyn

=]
ATUANTY
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Shoreline 2009
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-------- Case2.2 — — Project
---- (Case23 —— Image

'''''' Case 2.4
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Shoreline 2018
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Case 2.4

Image
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5U 431 Wisuidisuuunneilsiildlunsiine n) U 2552 (a.a. 2009) wag 2) T 2561 (A

2018) seninelayaannnmaniiiiey (Image) wWIYERIAIANTalvBINTULAMI (Project)

WATNANUUUTIaBIAMAMERSTUnSAANY 2.1-2.5
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AN 4.16 USUNUNISLARBUTIVDIRLNOUALAUAULUITIURY NaINDAS19LASINTBUNUY

NIBLazAaU U 2552 (A.A. 2009) wazil 2561 (A.¢. 2018)

Volume of longshore sediment transport Volume of longshore sediment transport

Case Area in 2009 (m3) in 2018 (m?)

no. Gross Net S-N N-S Gross Net S-N N-S

2.1 Northern | 412,903 241,587 -85,658 327,245 75,615 -243 -37,929 37,686
Southern | 498,543 232,613 -132,965 365,578 116,486  -41,198  -78,842 37,644
All 911,446 474,200 -218,623 692,823 192,101  -41,441  -116,771 75,330
2.2 Northern | 416,064 243,388 -86,338 329,726 76,362 98 -38,132 38,230
Southern | 502,375 232,603 -134,886 367,489 117,616  -42,208  -79,912 37,704
All 918,439 475,991 -221,224 697,215 193,978  -42,110 -118,044 75,934
2.3 Northern | 586,988 272,926 -157,031 429,957 132,912  -34,664  -83,788 49,124
Southern | 498,393 232,461 -132,966 365,427 116,472  -41,216  -78,844 37,628
All 1,085,381 505,387 -289,997 795,384 | 249,384 -75,880 -162,632 86,752
2.4 Northern | 510,398 207,320 -151,539 358,859 119,975  -41,567  -80,771 39,204
Southern | 498,359 232,423 -132,968 365,391 116,447  -41,249  -78,848 37,599
All 1,008,757 439,743 -284,507 724,250 | 236,422  -82,816 -159,619 76,803
25  Northern | 510,503 209,111 -150,696 359,807 119,389  -39,823  -79,606 39,783
Southern | 502,190 232,408 -134,891 367,299 117,588  -42,232  -79,910 37,678
All 1,012,693 441,519 -285,587 727,106 | 236,977 -82,055 -159,516 77,461

Remark: S-N = sediment transported from south to north, N-S = sediment transported from north to south.
Northern = northern coast, Southern = southern coast, All = northern and southern coast
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3)  INTWAVINITIANBIANY q NANaRaN1TAINNITAILULIYIHR8LUUINGBY
One-Line Model
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(1) aeldReulvanmasuandeyajuaynsaansiaiu

[Hesandrassnisidsuntanmeilvheuuudiassadnmmans lnsionzoeebs
Tudsemalnefnuszaudamnisuiaueaudeyandudise ilvidedddoyanauiiuseiiiu
ndeyaau Fuinlideyaauananiinneiniidsoguuusuiu osmndeyanulunzatud
ogtioann dwiulasinsfnwinazesnuuudoutunmonazaaun Alunilsdulasannsild
Toyaauninaniiinganeiniaiaiuiidseg vuusuiu Tuduneunisfnuivosnisneadis
Tassns feddlunsinuaded FeadauuuhassnisBeuamemuumeinug e
Tidoyanaunavanlunziannyuiiiiu (nsdidnw 2.1) Wie3suiisuiunuivieil
aansal Aldanduneunisinuuazeenuuulassnisidoutunseuazadug (nsudav,
2539a) lunsdnwifisquaindeyand u AdnoUszdnsa1nn1siuisuuIv el swes
wuudaesadineans  9nn1sSsuisusULuUTessAsuLUaseilssyiens i
2.1 (ddoyanduriuiaiiu) fusduvunmaudsustasusilsaanisal Aldludunou
msfnwazeenuuulasens adlddeyanauiidaunsizianndeyaandiantiisifiu wuiiliiua
mMsvihegUsuunsasuulaseilsiiumie wagsnldvondoutunsiouazadun 7
wansnsiuseeiiteddey Tnenanissiaeauameiilud 2561 (a.a. 2018) anmsaneinds
i (nadiAnw 2.1) mansaliunmeiisiumiesriusenlulunzadedniaiosyana
2.3 1/8 dunwwimetlvnulddulngasianisannssdednsiede -3.7 1./4 Jansaduiu

NANISI1a0 I UIVIEE9T LAAINNTSAN®IVRILATINIG NANANITAIINLUITISR9ATUMT DY

DANBEABIRTHRAY -2.4 1./ azunelsnulfvziingnaunnviuaumusnsIedY 4 3./

1979 4.17 WARSANSEEEUANA1SYBINUITB 18 9A1AN158) 91NUUUTIADIEY
\losnnslideyanduiiuansistu Tnewuinanisaanisaluuiveilsusiags dmsul
2552 (.61 2009) Tildoyanaudisstuaglinaviuneiumiaunyoilsinineu 14-65 w.
dmduuwameilsiumdevesuiniisng uay 2-147 u. dmduuwameilsinuldves
Umiusagd uasilenarlusmunsumeilaianisaiasuanensfufizaniu lae
sundsneiafiviiunglud 2561 (a.a. 2018) Miinannsliteyanduisassvia Fao
uansnafuldunnds 133 uay 232 1. Adundeuazdulfvesuinuiiii muddy uenand
FamudninSesarveininuuanig (percent different) sewinenanissasswuigieiladiu
witeunnuiith andeyanduisassioya nduan 43% dwiuuumeieaiuglul 2552

(A.¢. 2009) W 27% dnSunureiled 2561 (a.a. 2018) @runuivioisduldvesuin
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UL SPUATANULANANNTLIINLUITIIRIAINNITAIANNNY 2 A58 anadIan 160% tul

2561 (A.¢. 2009) 1Tu 58% g 2561 (A.A. 2018)

A9 4.17 S28zlUITgH LA Sz YIANULANANY SERINNNTEIANE 2.1 LL’ﬁg{J’EJ@;IJa

1A5INIS
Case 2.1 and 2009 2018

Project design Northern Southern All Northern  Southern All
Absolute Max 65.0 147.2 147.2 132.7 232.0 232.0
shoreline Mean 42.2 69.3 57.2 87.0 140.2 140.2
change Min 14.1 1.7 1.7 27.4 22.1 22.1
(m) sSD 17.4 57.2 43.0 36.8 74.9 74.9
Max 125.2 627.2 627.2 130 170.5 170.5

Percent Mean 433 159.9 101.6 27 58.2 42.6
different Min 15.2 18.2 15.2 1.0 9.8 1.0
SD 31.6 182.7 140.9 41.3 59.4 52.3

Remark: Northern = Northern coast, Southern = Southern coast, All = Northern and Southern coast

(2) meldRaulvaninavasnznauanuiuIUsnys

pznauntiduniduwrasnznaunlyduseils (sediment source) dududadenan
niigvsnalpgnswogUTavewInerla ae13lsfAnu MeundeyaUsununeneuitily

[ |

Uszinelnei lvaasgneaduliinisnsatnunou iesandaldsofiguazdadld
A3vamglumsdrnaiaglideyaiuniede soulutunsunisinuuazimuilasans
Uinameilsmesussmalneiiiiuin Suinlifinnsandogansnou lumsAnwinsiwasuuas
wnweils seuvudaesadamans viefinnsanludadiuiusnsmsinauasdoyanznou
WYIUADELINTY 1umiﬁﬂmﬂ§ﬁﬁqa%ﬁamei"]aauﬁaﬁnm'jw%’agamﬂauﬁﬁmﬁwasiami

~ b oA i P N o d' I e
LUaSULLUaQLLUTU']EJE:]ﬂ DULUBDIIINNITNDAINUDUNUNINYULLATARU @8'1\115 (NIUFAN®N 2.2)

HaN15INa0IkuUINedesrerenIdllloudunsgLarad Uy lneiiarsuivaya
penauwitusauiilutoyatind wandumsn 4.15 annsiSeuiisunanissiaouwn
graRansdfne) 2.1 waznsdinw 2.2 Fadunisdrasinisivdsuudasuiveilauuly

15007 wagiansaundayanznauuiill nuluwneiliaanisalauniesvesUniiusm

< =)

SNSMANEN 2.2 ToMsINSTuaNRaY 2.3 1./ asdNufidsausa 5.5 w8nans Lueedny

[

=2 ! < o y a Y ! a
UNJelAnNYT 2.1 @EJ'NI?ﬂW]ZLI nan1sI1aeuIv1gidlunsiin 2.2 wanslmiulinnnsses

)}

avauiivewwIvILilegaafinguan 80 u. (nsdifinud 2.1) 1y 88 . (nsdlfnwf 2.2)
Andulszann 10% Tuusnauvsilssumiendnnulaseasts Tuvuzinan1saiasawu?

¥eilapanisainuldvasinuiinlunsdlifne 2.2 fnsedsnisionvaselanududy
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1.2 1./ (nselfinwdl 2.1 ddn 0.9 1./4) wagnusserazaudlgegaiudunusIuygiley

Tanaadulassasradu 64.4 1. ey 54 3. TunsalAne i 2.1 BSetiuTuUTza 19%
| v Ao a Aa o v a X | ¢ &

AINA AN UNTUANAINNIS AT UUS URRANULASIAS1ANTY 2 Wi (370 0.2 wenans 1y 0.4
WBAANS) UBNAINUNUIN INNANITAIANITULUITIBEN NTWANWIN 2.2 WEAIAISLELONNDY
Y98 ARUTUANT 08 (-1.0 1) ANAIAINUNANDEAIMNITALALTY 0.1 1BNAITAIN

ASANEN 2.1

A a o d' P y N

HoNTAENTINITARDUNVOINE NOUALAUAIULLITIBEN (11579 4.16) WUINDRT
N15LAA OUT TINVDINENDU (gross sediment transport rate) lunsalf 2.2 luuana9ain
nsfiAnw 2.1 eghadidedfey (+1%) wagdfianenisindouivesngnauans (net sediment

transport) AnwtlelUls (N-S) witlsunulusnsflndiAesiu

M1319 4.18 UANIHANITLUTHUWIEUTEELULANSNNE VTR LagAUARIALATOY
senIansalAnw 2.1 uay 2.2 wuddleddndeyaneneuuiinlunuudnass lud 2552 (a.f.
2009) seilanumiiawazanulaaglinasuignisiasuslasuegiannanenueasussuna
1.0 4. 4ag 1.5 3. uadu wWanaulvaziiszozuananatuiududu 1.3 4. wag 2.0 3.
Ay & P v | = X | = o & e ]
Agnumtianazauld 9819l5AMIUNUIIATLANA1RRBVDININUNANYIANAIN 19% LU

6.0%

ANS519 4.18 SLEEWUNTIUHLATSYALVDIANULANATY STIININSEIANET 2.1 hag 2.2

q 2009 2018
Case2.1and2.2 Northern Southern All Northern  Southern All
Absolute Max 2.3 8.6 8.59 2.3 8.9 8.9
shoreline Mean 1.0 1.5 13 1.3 2.0 1.6
Change Min 0.0 0.0 0.0 0.0 0.0 0.0
(m) SD 0.8 1.8 14 0.8 1.8 1.5
Max 7.5 982.0 982 4.3 71.6 71.6
Percent Mean 3.9 33.8 19.0 33 8.6 6.0
different Min 1.4 0.1 0.1 0.0 0.2 0.0
SD 2.0 153.6 109.7 0.8 15.2 11.1

Remark: Northern = Northern coast, Southern = Southern coast, All = Northern and Southern coast

(3) MelANaUlvNTBUNUNIIBRATARY LAZIUAUNUARULEN

TugunBUNISANE AL DDNWUULYDUNUNTIBWALAAL® (NSULINT, 2539a) WUINTNIT
THwuudananslun1sAn®IN15:UA s UL UAIUILUIT U 9D UL BI91NLT BUAUNT IO WAL AR Y
WINU FINANTTINADUITNERIIUTUNDUAINGTT AIANITAIINALLAANITNDYTUYDILLITIBEN

a o IS4

Ao liisdAy Felivaiausuuglineds1alounuaAdulen e UTIMINANIZNUN
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AL ANTY Bg13lsAnL TusieaunsEnenlasansilauiunsieasaauy ainisdne
wazdnaesueisdmiunsdlnisintudeuiundunen Ngnieasanseuiuiuesuiy

a v o - & N v ° a Y aa ]
NINURBLAAU AITUIUNTANYIATITRIFS 1MV UI1a09N1 VA ULUAILUITERS NR1TUINS
ANSNBASIILATIASIWUDUNUNTIULALAAU WALLIBUNUAAULYN T1UIU 3 §3 NES19UTLIN

ORI UULVBIUINKUUET (NSUANWYT 2.3)

dmsunanisinaeannmeilssuzelunstlil agulanmise 4.15 Wewsuuiiey
wudvedannanaldannnsalfnel 2.3 dunsaidne 2.1 fudunsainlufansandouduniy
LENWUIN B18EIAIANITAINIIANUNLD EUSUNSAANY 2.3 LANANNAINNTUANET 2.1 9819
a W o U y d‘ ¥ o = 6 1 o Va v
fvdrAty Inenavesuumeilsnlannuuudiassnsaldne 2.3 a1nn1saiinagyinlidlens,

% A

AsasunUadadsvadnureienunievasinuii Wudwdu 2.8 1.4 (nsaldnwi

[
=

2.1 9A1 2.3 1./0) LAANUNAZANANANTUINN 5.5 tanens 10U 6.6 1ane1s GAuTU 20%)
' < Y o e A a \ e
aglsinuwnveildnasdunstlfine 2.3 danszezseniiiugananaindl nsaAnw 2.1

Ussunad 4.7 3. Tuvasnnedanulanuinuisnedeiansaldne 2.1 waznsalfne 2.3 L

TR ENILER Y ER R

f1519 4.16 WAAINANITAIANITUBNTINITLAA DUTI VBINLNBUALLUITIEE 9 Tu

PPy ~ oA a A ~ y % ~
ASEIAN®I 2.3 FINUIT TANUSUIUAENDULAR BUT SINALAUAULUIVIBHNT ANULNTLDUBS
Untusaiys WinunTuninnsifne 2.1 Ussana 42% wagliausinunenaug sy
11N1737 13% LAgLARBUNIINAAMLaIUgIReAla (N-S) TurueNIA19NIINISIAR BUTIVD
penauanaldvulun1eidwte (S-N) washauiioasufidls (N-S) wuTu 83% wag 31%
IMNATUANEN 2.1 AUAIRU aspalifuAwuIveieaumialunsdifineg 2.3 JUSununznau
madeunTwmile (S-N) Usznnad 26.7% Feunninlunsaldnw 2.1 agussunad 6% (20.7%)

1 d' y v v (= d‘ U d' d‘ o % = o
druiiveilanulawnuliinisiasunlUatdnsInN1seaauNYRInENaY da1rsunsain1sdnasy
wnnedalul 2561 (A.6. 2018) WUINAIIRIINSAABUNTINYDINLNDUIUNTMANE 2.3 LAY
NNTAANK 2.1 Ussua 76% wagdlfirnanisindsunivasnsnaugnsainaulaluaiu
WIHe (S-N) wananNinulnseazveansAaounveenznauainaulaluauniia (S-N) Tu

ASAIAN®E 2.3 (63%) UINAINTUANYI 2.1 (50%)

A5 4.19 WARITEHLWALSDYATUDIAIIULANFAIITENINBUITIEEIANNNITAITEINa
ASMANY 2.1 hay 2.3 IagnuIloiulASIas 19U uAduLen 3 fnsneianumiaunn

s U UUI188Y Srarn15UAsULY A UDIL IV IERIAELANAI9INASE UL o UAUARULEN
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=Y

TnotadeUszann 9.7 4. dwsunissrassuuavneilsd 2552 (a.a. 2009) wazUszann 12 4.
dnsunssasanumeilsl 2561 (p.a. 2018) luvaziinanssiassuwimneilaudnaduld
gasUnuiiildannits 2 nsdifinen liumnsefuegaditfoddy eslsimu nan1sdraes
wnmeilsnuuusiassidesnsd axilanuuanasanasan 48% lutiausn widerneiu

37% Tudl 2561 (A.A. 2018)

A1519 4.19 Sr8LULUIT8RAY SR URIANLANANY SEINNATEANYT 2.1 ey 2.3

2009 2018

Case2.1and 2.3 Northern Southern All Northern Southern All
Absolute Max 22.5 0.1 22.5 24.5 0.1 24.5
shoreline Mean 9.7 0.0 4.7 12.0 0.0 5.9
Change Min 0.0 0.0 0.0 00 0.0 0.0
(m) SD 6.4 0.0 6.6 6.6 0.0 7.6
Max 126.9 25 126.9 90.8 1.0 90.8

Percent Mean 48.3 0.2 24.0 36.6 0.1 18.2
different Min 0.9 0.0 0.0 0.6 0.0 0.0
SD 40.7 0.5 37.3 28.6 0.2 27.1

Remark: Northern = Northern coast, Southern = Southern coast, All = Northern and Southern coast

(@) nMelfaulvN B UAUNSIBRATARY LWBUNUARULEN LAZUIVUUNAY

seduituhandudnuilsadefifnasonisasuuasmouuamels faudiiily
wuuTaeInTUAsuLawuameiiauuy OLM F1lu 1y GENESIS agiimadentdliuddly
dieadauuudansiiinnsandvinavosintuihas odfiusydvduanisninnsniuumeils
vosuuuTansiny Jadedosszduinduiawinligniidiuiasanlufuseunissiaes

a YY) ° a s
ﬂqiLUaUULLUaQLLU'JGU']EJE:]QWJULLUUG\]qaﬁﬂﬂmmﬁqﬁGﬁ

dusumsaneluadadfionsandninavessysuinduiaseuwwmeisainnisel
Tngnsafrsuuuiassmaasuuvasmeumeiasnay nsdiideutunieuazaiu
wazidoufundunen 3 f aeldsvswavesiduinas (hsdidnw 2.4) Femanissiaseuun
Peilszorenlunsdil aguldfenss 4.15 defeudisunansiaesteilnsdinu 2.4
waznsdiinw 2.3 (ldfinsandnsnavestintunias) nuitwuvieilsdumievewinii
Usayiildnnuuuiiaesisaemnsdiauuandistu Tneuuimeisnianisaififinnsa
svswavessyduthdutas dwalisnsnadoniswasunlaseiisan 2.8 1.4 (nsallyl
fosanseRuinTuiings) anauvde 2.2 1.4 wasiinavihliiuiveilsazauanas 23% (10
6.6 18NA13 A vSunsdlfinen 2.3 Wde 5.1 1Wwnm1s dvSunsdifinen 2.4) uenandanun

wwngindnaedlannnsdifing 2.4 Issevaraugegnuotuiveilausyann 65 U, Swmaad
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PINNSUANET 2.3 NiSEeE 75.3 4. (ana9 14%) TuuSnundniulasads s dmsukuIseis

Aulavesurnudunlunuanuusnaei ddvday seninwuirelsiaianisallaain

NSUANYVIAD

A a ) = a y A o P ~ ¢
WHaNAITUNIDNIINITHAA D UNVDINENBUANULUIVIERY fiT1as9laannsiAne 2.4
WIgUguAunSmAn® 2.3 WUININISNANSUIINSNave9sEautnluwuUINaee ddnaliiuiun

Weraiumiorasniiusnys Tud 2552 (a.e. 2009) TA1USHNumznouAGoUNTINanAY

Y v v
o o = o

13% WailguiunsallaifiansanssAuinduings wagdwalinusinunsnaugnsanas 24%
Ingiirnnansindeuivessnaugnsdnsauluniaansdl dudnsnisindounvemsnau
naulaluaumie (S-N) wazsumieluauld (N-S) dwsunsalfnw 2.4 wudn a7
ANAIAINNTAANY 2.3 8Y 3.5% Uag 16.5% MUAWU kavdwnalrilsegaznisindeunves
azneuantallmile (S-N) wWnTwlu 29.7% Mndnlunsdnw 2.3 daUszuna 26.7%
| = ° b v v 3 = e S 9w A |
drunansfnwdnasdkuIneranulivesniusagslunsdifinw 2.4 tulviaiuangg

v o w

Aunsalfnen 2.3 egsbifidedngy

Slessuiisunas3iasigianuuans1esendnauuaged 99 aAnanisallaain
WUUDRDIEMSUNTUANY 2.3 Uag 2.4 (n1519 4.20) WU’J'Wmaﬂamm’]ﬁﬁa:gaizﬁuﬁﬂﬁuﬁﬂm
Tunsadrauuusassadnmans Tinansuisasunlaswesuveiliuniievesuin
wsithlud 2552 (A.a. 2009) wanssannstiagkavessEA UL wAT (nsdifinw 2.3) o)
Useannd 10.4 9. LazAAINLANAITEnINews 2 nsdl g wdu 14.4 v, lud 2561 (p.a.
2018) agdlsfniu nansAnutlvidiuin ssosuunmeilaranigeaanduisanasinia
29.4 1. (nsdidnwn 2.3) W 25.7 4. Aiusnasundadoutundy vnfinnsaravesintui
aslunssasaweils uenandgmuiAmIILANANe AN aBITE W IERInTal
anAsN 132% lun1531aeeiausn wiae 88% luthands aehslsfnny nansAnw i
1 msfasansgduihiuaslunsassuunmsiusangd dmasonisudsuuasmes

o w

wureilsiulavesuinuitneg1adidedfgy
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A519 4.20 SrELLUINERAYSDIALURIANLANAY SEINATAANY 2.3 Way 2.4

q 2009 2018
Case2.3and 24 Northern Southern All Northern Southern All
Absolute Max 29.4 0.0 29.4 25.7 0.1 25.7
shoreline Mean 104 0.0 5.1 144 0.02 7.0
Change Min 0.0 0.0 0.0 0.0 0.0 0.0
(m) SD 7.9 0.0 7.6 5.8 0.02 8.3
Max 132.2 25 132.2 87.6 0.7 87.6
Percent Mean 53.9 0.2 26.7 40.5 0.1 20.0
different Min 7.6 0.0 0.0 10.1 0.0 0.0
SD 46.4 0.4 42.2 24.5 0.1 26.6

Remark: Northern = Northern coast, Southern = Southern coast, All = Northern and Southern coast

(5) meldifeulefifoutunsiouasady Weudunduuen thiuthas waznznau
waivin

Tunsnuwnds auuusiassnsasudamunmeiidnefinnsaniensnaves
dfuhaaznznouuhi (MsiAne 2.5) iednufwavestadesdesensinenis
Wasuwlatuiweilwewuudiaesadinmans OLM tnenansinasuuiveilasyezen
nsdlfl agulddemsns 4.15 annswFeudsusumeidlunsdinwm 2.5 Rarsaniamanes
sefuinTuines uazngnouwsitn) fusumeihnsding 2.4 wuldlefisdeyangnauusi
Tuuuudrassnisudsuudasneils waeilsaianisalildanuuusiaensdnw 2.5
wanAsaINnsdifnw 2.4 sgdhifivedidn lneadnsnisdsunameiluadsanadan
nsdifine 2.4 e 0.1 u/3 uifidrsrozunmeivasaudigeanifiutuninnsddne 2.4
(68.6 31.) Wu 72.8 w. vieiudu 12.7% aehslsiiniy Ruflveiaiuanvesneilsiumile
gaatnuiiih fildannnsdiine 2.5 Sadesninsdanu 24 Ussuas 0.1 19neng dauna
nssaetameiauldvesnuiirlunsdifnw 2.5 d8nsuatsnmsasuudassils
wirdunsalfnwn 2.4 LwimiwzmiazamaqLLua%waﬁiqqaqmLﬁuﬁuQWﬂﬂsﬁﬁﬂwﬂ 2.4 (54.1
) U 64.4 1. vieiiutu 19% dewalviiiuilTuanvesuwirel siuldvosuinusit
wnndnsdidne 2.4 ag 0.1 18nas uennduuineisiaeswensddnu 2.5 daflen

Tn51N15anneeRiveIkLIvIguiuTuNdInTdlAny) 2.4 8y -0.1 1./U uwazdwalvdean

WunveilgadeUszana -0.1 enans

HIANITUINANITAIUIUDASTINITHAADUNVDINENBUINNLUUINADT NI LUNTUAN Y
2.5 18y 2.4 (115719 4.16) N15AINTUIMI B LUNTNUS IR NaULLUY SudUTEAULNTY
wradlusuudtasinisidsuwlaseidasays livihliusinanenounind ouniniunwn

o w

WeRaUTIUYT numilewaziuldvesinuiiiunndeiuegedidudfty (+1%)
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M1519 4.21 UAASTZUEULAL T 0UaZYDIAIIULANG 19TENTNUUIYI8E 991 LA RN
wuuaeensdfinw 2.4 uay 2.5 FaEliiuinsiansandeyanzneusiuninlunuuiiaes

=

ilvknneilmenisaliade wandsluvannsalufiasandeyansneuuiinegussunm 2
= ' a Aa o % y ¢

U. uazdlnasiegagauszann 10 u. luuTnundadulaseasie lnguwineidsaianisalan

wuudaeansAsuuUawIneilevisanin sl AiA1ANULANANAAaRTN 18.4% dmUT

2552 (A./. 2009) Wads 6.1% bl 2561 (A.7.2018)

A519 4.21 SraglUIgRalarsosasUeInNLANA1 SEMINATHANY 2.4 Wag 2.5

q 2009 2018
Case2.4and 2.5 Northern Southern All Northern Southern All
Absolute Max 1.9 8.6 8.6 1.9 9.0 9.0
shoreline Mean 1.0 1.7 13 1.2 2.0 1.6
Change Min 0.0 0.0 0.0 0.0 0.0 0.0
(m) SD 0.7 2.2 14 0.6 1.9 14
Max 6.8 880.6 880.6 6.1 73.5 73.5
Percent Mean 4.9 31.6 18.4 35 8.7 6.1
different Min 0.2 0.1 0.1 0.5 0.2 0.2
SD 1.2 138.3 98.7 1.2 15.4 11.2

Remark: Northern = Northern coast, Southern = Southern coast, All = Northern and Southern coast

Han15ANwIdaTen1aynIeans anna1ans wazlaseas1woni1sAInn1Taing
Wasuwdasmneilais 5 n3dl vesuuusiass GENESIS Saduuuusiass OLM Fliifuindaya
rduduiladovdniidsuaienmadsundameils luvaefinsidrdeyausznoudu o 1éun
Toyaseduinduinas deyanznounsith wazidoutunduuen lunisdnuii linuns
Wi suwvasegadvedrdyid eifisudunislddoyand uaninass nan1sAnwinas

HavIeuLigunsiUasuwla Rl Ingasuianifianisng 4.22

4.5.5 UsLaNsSnavaInisidiuuanaas One-Line model Tun1saranisainng

wWasukUasuneila

Tun1s@nwinsad Uszansnavesnislduuudians OLM lunisaianisalnig
WasuwUameilaneldidoulusing 9 Useiuldnnaanunainadoussninsuaeeilass
wanmsneadslasinig susumelahwenelddeulaiildlunisesnuuulasenis uas
wwmneilvihueneldieuleildlunisdnwiaded Taenanisdnwinlsoandu 2 @

[

rapelUll
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P13 4.22 agunanisilSeuiisuntsasusaseiessezeninieldtoulusig o

RFouly nsalfnen weilaiumiie wreilaguld
wWeuiigu
Toyanauingss nsdifinwn 2.1 | sUuuumsdsundasneils | @iy (>80%) figiuunis
LAz I AssdufuTLn WasuwUasmeilaneiu
OALUUVDY
1AsIns
diddoyanzneu | nsdifinw 2.1 | - Shsinsmisdeuudas - SmsinsmswAsundasmeily
widluwuusaes | way 2.2 eilaadenuiy wavaLd
fifldousunse - %amaﬂqqqmﬂuawmﬁq - szazaaﬁqqqmawwéﬂuﬁwﬁu
LavAAL WiT10% 19%
- fuTlavauinaiy - fufiazaudfiudy 50%
Seeadoutundu | nsdifnwn2t | - Sasnisdsuwlaseils | Lifnnswdsundasedisd
wonfisuwmiiloves | waw 2.3 Wi 22% DEGUGNT]
Yrnusith - fudituoudiaugu 20%

7 izamaﬂqaqmmmaﬂqamaa
6%
- Net LST ™ iixau 13%

W dayaindu

AsalfAnwl 2.3

- 9asnsiasunUasvnetle

TifinsiasunUasegnadl

Yhawazdouty | uaz 2.4 anas 21% DEGUGN]]
aduuenigumile - udiitunuanas 23%
Unnusith syozsonasanveeilianag
14%
- Net LST anas 24%
tiddoyanzneu | nsdifinw 2.4 | - Shsinsnisudeundas - msnsmisiUAsuLasei

Wil UnTuag
LazLUDUNUAAY
weNAPUUTEUN

walidn

Wy 2.5

eiluadoanas 5%

- fudivtunuanas 2%

- szazqaa@qqmawwﬁq
Lﬁuﬁﬁu 13%

- LsT Llwasundasetsd]

VEGRGN]

WwivALAy

- ixasﬁuqqqmawwﬁmﬁuﬁu
19%

- LST laiwasuudasetd

DEGRGAI

Remark: jULuuNMsiaguLUas” vianeia meileiamneviseneiliagaud , LST = longshore sediment transport,
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1) A2MUAAINLARBUTTUINUIYIEHITITuNen1eTdaulunldlunisesnuwuy

A9 nusureResd 2561 (20 Ynasannisnaddng)

= y ¢ ° & =

NANTSANYILUITIEHIAIANITAIAINLUUIIEDY OLM TUTURBUNISANYILAZDBNLUY
=~ ) A v ° P ~ ) y Aa a £
WauiumsewazAaus (N1, 2539a) gnihwnwisuiieuiuwuivelausaysninedy
A5IMFINNTNBAS1IATING N ORAMINUTELTUNANISYINUNSWUIT U 9928 hUUT18 D
AMAAIENS LAESI89IUNISANEILALEDNWUUIATING WREAINANITAIANITAILUITIURY
Annsal 13 4 9297 Aetl 2552, 2557, 2562 way 2567 (A.A. 2009, 2014, 2019, way 2024)
ﬁ’m%’uummEJEiamﬁmizﬁﬁLLaml'ﬂuﬁamuﬂiaUﬂquﬁuﬁﬁaLL@i PIUUDLAD DAUEIUYD
whauLne (transect 95-150) ﬁ’auamiugﬂ 4.33 @IUAIAINUARIALAR OUVDILUITIEHS

& ~ ) Yy oan v P ~ )
AANIaIraLlATINg Wsuiukwveienliaindeyanimaniiiey uansalunisng 4.23 &
NANISANEILUIRNL DU 2 dundn tawn ¥19iam ULt ud aUA UNTIBLAZAA U
(transect 95-129) warvnodanUlAvDIoUNUNSIOWALAAU™ (transect 131-150) TaeLdu
Uglansdsuuvedsaanisalludnig 9 Alaainuuudiass OLM Tusieeunisdnwiiay

20NLUUlATINNG dudufivuanitawIeilinnteyaninaiiey lnedlnaasudsil

U 4.33 nan15A1AN15LIYIERIINLUUTIaeY OLM wandliliudl nendenis

% =)

noafadoutunssuazaiun wnwelsiumievesniiusmayIasannes (Fausy)
TurnifimeisimilivesnminugGeeinsenfiuvosmisil Inelud 2552 (a.e. 2009)
Peilsfumievesiniusayiasdmionisannesiithutonda (transect 95) uazdien
annewgeEn -31 3. Assuinavelsfiffuidouiunsiouaradu (transect 129) (11519
4.23) uaﬂmﬂﬁwamimﬂmsaimﬁLU%EJuLLansmsJEjaizq’h Sonaviuluuuneilsazing
annoeinty Tnelul 2557, 2562, uay 2567 (A.A. 2014, 2019, way 2024) Meilsaziinnns
annougeganssUnaeilsifafuideutunsieuazadus Wuszerds -43, -49, uay -67 4.
gy dewalifinagaudefuiinediunievesunmirnaydifiatun -3.3 wnans
Tud 2552 (a.a. 2009) 18w -8 Lana§luT 2567 (a.a. 2024) TuvnizfinanisaIansaing
Wasuuwawunreidmilivesnnuiiszyh wsdinisendutuanuumseiafussunm
110 w. 1l 2552 (A.A. 2009) uaziiisndu 134, 142, uag 172 0. Wl 2557, 2562, wae 2567
(A.A1. 2014, 2019, waw 2024) suddu desalvdiufineiafiutuain 3.4 wnmslul 2552

(A.A. 2009) 1Ju 8.5 eneslut) 2567 (A.A. 2024)
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AL e e e e e L L L I AL L N I B By
B Predicted shorelines 1mage-analyzed Pranburi River mouth .
300 — — — 2024 shorelines = |
i - — 2019 2018 ~ )
e - - 2014 — 2014 g
= 200~ g ---- 2009 — 2009 > ~ -
g 7 = v
o) r = = L) -1
5! o A~ =
% 100 = Northern N g 5 _
A 3 N Lo <
) NS =
0 S
Southern -
-100 I T T S T T I
90 100 110 120 130 140 150

Transect number

U 4.33 mwidSeuiiguseninanuanglmanisaivedlasanskas gl mneie

Ushandusays (transect 95-150)

ae149l5An NHANsANEINISUABULUAMERaIinTuaT I INTaLAN ALY
Turananfeiunselnawesiu (el U 2567) wunwelwiseumiawazaulaveslin
1 goj I~ y Y3 Q’Jl 1 y ¥ = 1 g 3 I a v ] ¥
widnluveilsuvazausiieg negnermiumis vesnuidinaususnadiuvesum (§u
4.33) WUNNTOANBEVBIMUIYIBRAED -18 . Tul 2552 (A.A. 2009) usiseunlul 2561 (a.e.
2018) szuzannvvanadnan -9 u. luruznmeisludiuduy q insavauvesnynaudinali

Y

113 2561 (A.6. 2018) WetlanAndupUAUNSILazAauY dusantUlunzalduszazniann

[
=

049 250 4. wardNUMALTUUSELI 10 L8NANS @UNANISANYINITHUASULUAIWUIB8E
nanulavesndiusays ndeyanmanimeunuitveilaianisazausd ((enii)

PN ° a ¢ v I 3 S5 v o2 ;A
ﬁnﬂﬂ/]LLUU"Uqaaﬂﬂmﬁﬂqﬂmﬁﬂqﬂﬂqiﬂﬂﬂ 'E]?J']\ﬂﬁﬂ@']ll "U']ﬂzﬂ 4.33 GUIWLWU'JWLLU'JGU’]EJEJQW

'
a

Wnduasefisuiuwneiaiaansall ity dadanuuendrsiuludeguiuwazaun wu
sUS1uIEsuThanAafuauiunsIgLazAiY INN1THANTUToYAN A NN BLT
2561 (p.fA. 2018) wuinfanisazauiiduszeznelszunm 300 . uavdmaliminnisen
Winvesuneilaszann 6 Lenans uenaniieyanmaruiienlud 2561 (.. 2018) €4
wansliiiudninmesiuliniisa (transect 138) iiansanaeeusyunas -23 u. Tuiui
a = v a a & oA y s v °
UInatAgItuiansgadenun v 95w -0.4 1anans lurueNveyaanniuudiaed
AdlaAEns seyInvelausnaiiuiniunaesiiansasaudinaentuineils Ineilsves

19NVBINIRY FITINUNBRANUTUGRAWINAU 142 1. ua 6.8 18NMS ALY

M1574 4.23 asunanisilSeuifisuiuimereninnisalilaannns@nwivedlasinig

wazwueilaf Usziulaandeyanimaraiioy Jauwandliiiuinainuunna19ans
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(absolute shoreline change) symInuwImesranisaliuumedlsifaduass dmsu
wmeiadumievesuinuaii feranuuanssaninnnimanisussiiufiveded s
Tnemeisdunievesuinuiindanuuandnagniegludas 267 u. Wl 2552 (A.A. 2009)
fla 299 1. Tl 2561 (e, 2018) wazmeidnuldvesinuithiieuuanssansoglutag
111 w1, Tud 2552 (p.ei. 2009) F¢ 158 . Tud 2561 (.. 2018) Inedidnadsrnuliwiuoy
(uncertainty) vasweilaaanisal 98581319 35-44 4. dmdurmeilsdumievesuinusith
waz 15-26 1. dmsuredesnruldvesiinudn a5 4.24 wanardosazuasnIy
AAIALAA Bl (percent error) 5813 19WUAY1BE IRIANITAIAINLULTIa0IAEIAAI AR
Tasens Auwwweilsiivszduldanamaraiion Fauiimanisainnisainsiuasuulas
yeuwmeleumievesUinuia dAenuaainmae (6-13,000%) gendnnan1suseLiiy

Mswasunlasaasuivigilanulavasuinwin (2-1,372%)

M5 4.23 nan1sSeuliigunisiisuudasmneiasenindlayaninanguaz doyaninnisel

209lATINIg
Data 2009 2014 2018 2024
*N  #*§ N S N § N §
Number of transects 35 20 35 20 35 20 35 20
Number of inverted shoreline direction 30 0 29 1 20 4 - -
Predicted area change (ha)
Recession area 33 0 48 0 6.5 0 8 0
Accretion area 0 34 0 51 0 6.8 0 8.5
Total 33 34 4.8 5.1 6.5 6.8 8 8.5
Actual area change (ha)
Recession area 03 0 0.2 0.1 02 04 - -
Accretion area 7.5 4.2 8.5 5.4 10.0 5.9
Total 7.7 4.2 8.7 5.5 10.2 6.3 0 0
Predicted shoreline change (m)
Max 231 110 43 134 -49 142 -67 172
Mean -10 19 -14 28 -19 36 24 44
Min 04 0 10 -14 0 200
SD 10 32 14 40 18 47 22 53

Actual shoreline accretion (m)
Max | 237 221 237 276 250 300 - -

Mean 30 25 27 32 32 33 - -
Min 00 0 0 0 0 - -
sD 56 53 56 64 59 79 - -
Actual shoreline recession (m)
Max -18 0 -14 -14 -9 23 - -
Mean -6 - -5 -14 5-11 - -
Min -1- -1 -14 -1 -5
sD 7 - 5 - 3 8 - -
Absolute shoreline change (m)
Max 267 111 280 142 299 158 - -
Mean 35 15 43 20 44 26 - -
Min 03 02 02 1 02 2 - -
SD 60 25 64 29 71 35 - -

*N=Northern coast, **S=Southern coast
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M5 4.24 FegarveInuAInAFeuTENItaYANMEgLaT UalaAIANTTIYRIlATINT

eilamuniia (N) wazaula (S) vaalasanig

Percentage 2009 2014 2018

of errors N S N S N S
Maximum 13,005 655 939 1,145 1,283 1,372
Mean 759 149 262 216 244 285
Minimum 26 2 10 13 6 11
SD 2,382 186 206 316 237 411

2) A21UAANAAABUSININUTIHIIUneneTdRaulanlglun1sAneaseil

fuwuoeneilsd 2561 (20 Tndenisioadng)

Tunsnwiadsd TdUszifiuanuemaadountseansainsdsuuiaseilogs
nsnoai1adoutunsiouazadus anuuUIas GENESIS lneifisuiuuuineilsainam
P feunsounquiluidaummMaUTaAT Ssdhuiniiea (transect 117-142) Fauandly
sU 431 nansnwiutsoanidu 2 dnldun metlsdumievosnusithusan (transect
117-129) uagmeilsdnulduesrnuiiusinns (131-142) lneffasunanisfing dmnsns
4.14 uay M 4.15 dmunsivdsunlasesiunmeilaiuiidnulud 2552 (a.a. 2009)

wazl 2561 (A.A. 2018) MIUANU

Han1siudsunUaseildlul 2552 (A 2009) (1519 4.14) wuIhwIIeis
AIANTISINLAAINKUUTIa09 GENESIS Tunnnsdiseyimwuiviei sinumtievesuinuiul §
sUsvuiurelsazaudanaoai un @nw) FINaN15AIANITAIRANAINIINWLITIBR 9939

Uszua 13% Anusgilananisannsy ﬁ]ﬂﬂs’u’a;gaﬂ’]wm’l’sLﬁamLLamﬂﬁLﬁu’jw NUNvI8HIN

1 (% IS

ogintuldoutunseuavaaun fisvorasauigaanUszanm 230 1. uasisvozsiunuanasly
AusTEEnafivasnUnuaitn dealitifuineisavaudufululssana 6.8 wnag
athslsfmumanismanisainsUdsunlasesumeilsildanuuusians GENESIS JEUN
wnmelesiisserarauigeanuinainiudeusuneuasadun waziiszozroutnanad
TUauisveuwnvead oufund unensaf 1 (BW-1) (5U 4.31) lneluudagnsalfinuidseey
AvanfngaaATiusEanal 59.3 1, 66.1 31, 54.7 11, 53.0 41, waz 59.8 1. dwsulunsdifinu
2.1 quils 2.5 mudey dwaldiifiufisenUsyanm 3.2 waand dmdunsadne 2.1 way

2.2, 4.1 .80AN35 @MSUNSAANEYT 2.3 way 3 BN amSunsiAnen 2.4 way 2.5

dusunisidSeuisunuveilaninnisailazuusneilaase Tununveilsaulaves

Untsays nuddssanaiieau 70% vesmanisaianisainisiddsundasneilsliannng
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PufukIvIeR 195 Inenanisdnasswireieilaainiuudiasssyindiies 30% 09
eienilunuvazauds wasdunuiinelsieginiudeuiunsewazadu lneainnisalin
Qld’lj A y a dy 4 =2 o (% ! q‘ |
eilfiuneilanudulsyanas 0.3-0.6 18NANT NANTANYIINLUUTIRRITITEUIN NTv8rrng
ganu1ANUINKLLIUTEI 100 1. MeRITUIN1T0NNDY WALIlTYn DY TUFIHAYBILY
Weilwiiu -103.1 4. Tunsdifinwl 2.1 wag 2.3 (nTARNTNAGUNEIREIAEIMAN A
laseas1e) wasiensserannasvewiveilgan -104.5 . lunsdlfnw 2.2 waz 2.5 (N3l

N~ o v w 1% o A y
nfinsddTeyanznouniyn) siudellaA1srer annegvesluIvIuiegega -103 . lu
nsflAnwl 2.4 (nsaliin1siasandeyasauy) uenINUKanITANYINKUUTIA09EN
dy Y & ! A o (4 Yo RS [
FAwd Aeunrtssnulaiiannuinuiinuyseana 300 . AINUFULIIVBINITNALYIE DY
| Y j a v | D2 = & A y

ABY 9 ANAIIUIgRLITIERUSUAY Sulrdinalriil Msgadevesiunveilauseann -4.1
wneng egdlsinudeyauuimelainamaaiisuwansdiiiug Nufivelduuiioniug
= = y v A y a Aa o
Anwiilueilsazaudi dszezienganvosnuivieilauszunn 235 1. asausundaiy
d' @ A = v y o =
WauiunseuasaauY wasiisverasauiivatuirieianadlumusserivinaeanainie

AUNTIULALARUY Az WUINTNUNVRIESaURUANTY 3.6 LBNANS

dwdunanisdneinisiasusdasiurneislul 2561 (a.e. 2018) wansliiiugg
sUF LA ULUUNS AL aseils Aildanuuudassadnmans daduiniouasduld
ﬁuaammfmﬁmq% fidnwazuiortutunanisaanisaluueilslul 2552 (a.a. 2009)
wiilszezasunameaunmeilaiiugy (5U 4.319) 29nA1579 4.15 wuieilefiRntuass

Tuvsasumiievesiniiusays Wunelawuvazausviovue lnelisseziengsgaves

q

&

wivnedaiudy 240 1. HeTUNUS U sResumtia Rt U s Ui UNIIBLAT ALY wazdl
L Ao a & s - ¢ y ° |

Hunvuauiady 8.6 tann1s luraeinan13A1AN1salkYIEHIINRUUIIRBITEYTT L)
Wefleflszerazaudigegadiindu 80 ., 88.1 u, 753 1, 64.6 1., uay 72.8 1. Tunsdlfine
2.1 89 2.5 auansiu dswalrinuiiiady 5.5 1enens (nsafnw 2.1 way 2.2), 6.6 1anens

(nselfn®I 2.3), 5.1 18AAN5 (NSEIAN®I 2.4), wag 5 18nnns (NSaAnw 2.5)

dwfunanianisaiunvieilsdnuldvesdiniiusmuy3 inuuusiass GENESIS
nuhfesazresnisonnosresuneiludnuiidintuain 70% Hu 86% waznuinUseann
37% vesuueiimansaiildnuanssiuiuuneeass Tul 2561 (a.a. 2018) iy
weiladuAanisannesfithulintiiusn (Ussana 300 1. ndeutunseuasaius)
warnunsgapdeiuiivneilaszain 0.6 1wwnang egnalsiiou nuinsnadiantudoudy

d' v oa Y o vad & o a <) s =
NI18UarAFUTUAANITEZANAIVDINENOUY ITHNUNTIUaNR DY 5.5 lane1s uavilseey
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qaﬂqaqmmLLu’JmEJFﬂQUizmm 300 . lunazfinaninnisainsivasundasueanungeil
MNuUUTIaed GENESIS seyinaeiifiuiivunuanaaiou 50% el 11 vdinnisdeadns
Tas9n15 (deUszuna 0.2-0.4 19nans) wavilszevannosveswulelufimdy -138 u.
dmsulunsdidne 2.1, 2.3, uay 2.4 wardsuzannoeUsuITIoNe -139.5 4. @Sy

(%
[y

nsAANE 2.2 waz 2.5 lneaininazdnundaisiiududy -7 wnans

A1919 4.25 LAAITEUELATSDUATTDIAIULANA 19583 190U 88 99 Laa1n
wuushasensdifne 2.1 9 2.5 FaRliiuiniveilsumilevedlasanisiud 2552 (p.a.
2009) fiszazuurvelsrnnisalladsuanansainuueilsassUszuna 30 4. wazilszey
anasUszanm 25% Tud 2561 (a.a1. 2018) Inefinariegagnuszana 130 uu3naAdafy
Woutunmouazeaun lunasfivelaulddssasunndiaade 63 u. 1ud 2552 (a.a. 2009)
wazdiszovvinaiutu 43% Tul 2561 (A.A. 2018) dwsuszosumninegsaganuiivieilainty
Tassasne dsvezanstulszana 165 4. lnsAdosazveinrunainndeu (percent error)
SENIILUITIE IAIAN1TAIINRUUT a0 GENESIS Funuawei siivsziduldainnin
arfien Fenuiiwanisainnisainisasunlawesnunveilissesengumievesian
Wi dA1AuAaIALAA BUANAININTT 97% 91T 2552 (A.¢. 2009) TasdiAnaay
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Absolute shoreline change (m)

Percent error

Case no. 2009 2018 2009 2018
N S N S N S N S
21  Max 147  119] 129 165 3,863 7,433 81 66,515
Mean 29 63 25 90 181 955 28 3,827
Min. 1 3 0 6 8 28 1 108
SD 35 47 30 58 606 1,496 20 11,789
22  Max 147 119 | 128 156 3,795 7,567 82 67,888
Mean 30 63 26 90 180 976 29 3,939
Min. 1 4 0 7 6 29 0 104
SD 35 46 30 56 595 1,522 20 12,100
23  Max. 148 119 | 130 165 11,316 7,432 202 66,521
Mean 30 63 22 90 473 955 45 3,828
Min. 1 3 0 6 4 28 0 108
SD 33 47 29 57 1,794 1,496 49 11,791
2.4  Max. 151 119 | 136 165 3,101 7,431 80 66,515
Mean 29 63 27 90 156 955 31 3,828
Min. 1 3 0 6 7 28 0 108
SD 36 47 32 57 487 1,496 20 11,792
25  Max. 150 119 | 136 156 2,941 7,566 81 67,388
Mean 30 63 28 90 152 152 32 3,941
Min. 0 4 0 7 4 4 0 104
SD 36 46 32 56 461 461 20 12,105
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A5 0.1 SovaznsinnanlunkuAu Tunirn1ewng 9 serninet) 2524-2535

Wind Wind direction from Hua Hin sta. during 1981-1992

speed Total

(knots) N [NNE| NE [ ENE| E ESE| SE | SSE| S SSW | SW |WSW| W |WNW| NW |NNW
0.1-5.0 3.94] 2.25( 297] 1.67[ 6.13[ 1.51] 2.77[ 1.65] 6.82] 6.16] 871| 5.19( 10.13] 3.65| 3.08f 1.83] 68.45
5.0-10.0 245 2.04] 1.79] 0.58[ 1.88] 1.62[ 4.06] 2.72] 2.13] 1.35] 2.60[ 2.12] 2.12| 0.55[ 032| 041 28.75
10.0-15.0 0.16] 0.24] 0.17] 0.03[ 0.03] 0.06 0.58] 0.65] 0.20] 0.03] 0.12[ 0.14] 0.18] 0.06] 0.05] 0.02 2.72
15.0-20.0 0f 0.01] 0.01 0 0 0 0f 0.01 0 0 0| 0.01 0 0 0 0f 0.05
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0[ 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0] 0.01
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0[ 0.004] 0.004( 0.004 0 0f 0.004 0 0 0 0 0 0 0 0 0| 0.02

Total 6.55| 4.55[ 4.95] 229 8.04[ 3.19] 7.42[ 5.03] 9.15| 7.54| 11.43] 7.46| 12.44] 4.26 3.46[ 2.26] 100

M54 2.2 Sevaznsiinadluwiufy FsguazTueenideanile sl 2524-2535

Wind Wind direction from Hua Hin sta. during Northeast monsoon in 1981-1992
speed Total
(knots) N |NNE| NE | ENE| E ESE| SE | SSE| S SSW | SW [WSW| W [WNW| NW |NNW
0.1-5.0 10.63] 6.12[ 7.17] 3.12] 6.62] 0.89] 1.33| 0.67] 1.76] 1.42| 1.85] 1.47[ 11.65] 6.61] 6.22] 4.89( 72.42
5.0-10.0 7.08] 5.84] 4.75] 1.25] 1.34[ 0.50] 0.97[ 0.45] 0.41] 0.19[ 0.36] 0.22] 0.37] 0.23] 0.26] 1.17] 25.41
10.0-15.0 0.48] 0.68] 0.49] 0.09] 0.05[ 0.01 0] 0.08 0] 0.01 0] 0.04[ 0.01] 0.01f 0.06] 0.04] 2.07
15.0-20.0 0] 0.03] 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0| 0.05
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0] 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0] 0.03
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0| 0.01 0 0 0 0 0 0 0 0 0] 0.01
>40 0| 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0.01
Total 18.18] 12.70f 12.43] 4.47] 8.02] 141 231 120] 2.17) 1.63] 2.21| 1.73] 12.03] 6.86] 6.55] 6.11f 100
L4 a 1 a 1 d' ! =
A1979 2.3 SovarnisinnadluLHuAY mamqmmqmﬂawuﬂm 819U 2524-2535
Wind Wind direction from Hua Hin sta. during Transition monsoon in 1981-1992
speed Total
(knots) N [NNE| NE | ENE| E ESE| SE | SSE| S SSW| SW |WSW| W |WNW| NW [NNW
0.1-5.0 0.75] 0.40( 1.04] 0.97] 6.38] 2.24| 4.24] 3.12| 13.33] 8.89] 8.67| 3.40| 6.60] 1.84] 1.10f 0.26] 63.22
5.0-10.0 0.32) 029 0.51f 0.32) 2.59] 3.14] 8.30] 6.11| 4.90[ 2.46] 1.86] 0.69] 0.89] 0.12] 0.06[ 0.02] 32.60
10.0-15.0 0.01] 0.04[ 0.04] 0.01] 0.02| 0.15] 1.56] 1.68[ 0.47| 0.02] 0.04| 0.05] 0.02] 0.02 0 0| 4.14
15.0-20.0 0 0 0.01 0 0 0 0| 0.02 0 0 0 0 0 0 0 0| 0.04
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 1.08] 0.73] 1.60[ 1.30] 9.00{ 5.53] 14.10] 10.94| 18.70] 11.37] 10.57| 4.14] 7.51] 1.98] 1.16] 0.28] 100
¥ a 1 1 L 4 |
A1519 V.4 SesarnisinnaululLEuAY %?QM?@@JN?QN@%%UWN?)ENIG} 5EINU 2524-2535
Wind Wind direction from Hua Hin sta. during Southwest monsoon in 1981-1992
speed Total
(knots) N [NNE| NE [ ENE| E ESE| SE [ SSE| S SSW | SW |WSW([ W |WNW[ NW |NNW
0.1-5.0 0.52] 0.25[ 0.72] 0.92] 5.33[ 1.35] 2.64[ 1.02] 4.93] 8.07| 15.91] 11.03| 12.45] 2.56 1.98] 0.35] 70.05
5.0-10.0 0.03] 0.04f 0.13] 0.15] 1.67[ 1.08 2.61 1.37] 087 1.35] 5.73] 5.64| 5.30] 1.35[ 0.68] 0.04] 28.05
10.0-15.0 0 0 0 0of o0.01] 0.01] 0.11f 0.12] 0.09] 0.04] 032 0.35[ 0.54] 0.13] 0.09] 0.03] 1.85
15.0-20.0 0 0 0 0 0 0 0 0 0 0f 0.01] 0.03[ 0.01 0 0 0f 0.05
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0.55[ 0.29] 0.86] 1.07] 7.02] 2.45] 536] 2.50[ 5.89| 9.47| 21.97| 17.05) 18.30] 4.04[ 2.76] 0.42[ 100
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Wind Wind direction from Hua Hin sta. during 1997-2000

speed Total

(knotsy | N |NNE| NE |ENE| E | ESE| SE [ SSE| S [SSW| SW |WSW| W |WNW| NW |NNW
0.1-5.0 2.93| 8.62| 6.36] 4.12] 854[ 7.29] 4.79] 5.13] 5.75] 3.94] 3.30] 6.23] 883] 2.71] 0.85] 2.00] 81.38
5.0-10.0 040 330] 1.76] 048] 1.28] 2.34] 2.15] 2.29[ 0.82] 0.32] 0.24] 0.96] 1.70[ 0.24] 0.05] 0.19] 18.52
10.0-15.0 0 o[ 0.05] 0.03 0 0 o[ 0.03 0 0 0 0 0 0 0 o[ 0.1
15.0-20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 3.33] 11.92] 8.17] 4.63] 9.82| 9.63] 6.94] 7.45] 6.57] 4.26] 3.54] 7.18] 10.53[ 2.95] 0.90] 2.18] 100

M54 0.6 Seeazn1sinaululHuAY YIusaUaTueenBuwnile senined 2540-2543

Wind Wind direction from Hua Hin sta. during Northeast monsoon in 1997-2000
speed Total
(knots) N [NNE| NE | ENE| E ESE| SE | SSE| S [SSW| SW |WSW| W |WNW| NW [NNW
0.1-5.0 7.53] 20.66[ 14.42] 7.46| 6.17[ 4.16] 222| 1.65] 1.65| 0.86] 022 1.58] 4.66] 2.80] 1.22| 5.02| 82.28
5.0-10.0 1.08] 7.89] 4.30[ 1.15] 0.43] 0.50[ 0.43] 0.79] 022 0.07 0.07] 0.07[ 0.14 0 0| 0.36] 17.50
10.0-15.0 0 0] 0.14] o0.07 0 0 0 0 0 0 0 0 0 0 0 0f 022
15.0-20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 8.61] 28.55| 18.87] 8.68| 6.60[ 4.66] 2.65| 2.44| 1.87| 0.93] 029 1.65| 4.81] 2.80] 1.22| 5.38] 100
b4 a Ia | a ! IS
M15719 2.7 SegaznsiinaululHufy FsauusauURsuLUas ssninel 2540-2543
Wind Wind direction from Hua Hin sta. during Transition monsoon in 1997-2000
speed Total
(knots) N [NNE| NE | ENE| E ESE| SE | SSE| S SSW ([ SW [WSW[ W [WNW[ NW [NNW
0.1-5.0 0.26] 2.22| 2.05| 1.45] 9.92] 10.09] 8.21| 10.01) 10.61] 3.93] 3.51] 4.11] 7.19] 1.80] 0.68] 0.34] 76.39
5.0-10.0 0.00) 0.94] 0.34] 0.09 2| 496 5.13[ 530[ 1.80] 034 026[ 086/ 1.11f 0.17[ 0.17[ 0.17 23.52
10.0-15.0 0 0 0 0 0 0 0l 0.09 0 0 0 0 0 0 0 0l 0.09
15.0-20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0.26] 3.17] 2.40| 1.54] 11.80] 15.06| 13.34| 15.40| 12.40] 4.28] 3.76] 4.96] 8.30] 1.97| 0.86| 0.51] 100
M54 9.8 Segazn1sinaululHuAY FusauNsauayTunnedld sendned 2540-2543
Wind Wind direction from Hua Hin sta. during Southwest monsoon in 1997-2000
speed Total
(knots) N NNE| NE [ ENE| E ESE | SE | SSE S SSW ([ SW |WSW| W [WNW[ NW |NNW
0.1-5.0 0.17) 0.84] 1.17] 2.84] 9.95| 8.19| 4.43[ 4.43] 5.77| 7.53] 6.69] 13.71] 15.30[ 3.51f 0.59| 0.08] 85.20
5.0-10.0 0] 0.25] 0.17] 0.08] 1.67| 1.92[ 1.25[ 1.09] 0.59] 0.59] 0.42] 2.09] 4.10[ 0.59 0 0] 14.80
10.0-15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15.0-20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20.0-25.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0.17) 1.09] 1.34] 2.93]| 11.62] 10.12] 5.69| 5.52| 6.35| 8.11] 7.11] 15.80] 19.40[ 4.10[ 0.59| 0.08] 100
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Wind Wind direction from Hua Hin buoy during in 1997-2000
speed Total
(knots) N |[NNE| NE | ENE| E ESE | SE | SSE|[ S SSW ([ SW [WSW| W |WNW| NW |NNW
0.1-5.0 1.28) 1.39] 1.07| 1.07| 0.80] 0.91] 1.44] 1.92] 1.55] 1.28] 2.03] 2.24| 1.55[ 1.33] 1.01] 0.96] 21.82
5.0-10.0 1.12) 0.32] 0.59] 0.27| 0.05] 0.85] 2.03] 3.79] 4.22] 3.26] 3.84] 5.28| 3.58] 1.12| 0.96] 1.71] 32.98
10.0-15.0 1.39] 0.59 0.37] 0.16 0f 037 1.44] 4.54] 6.67| 3.90[ 3.58] 4.22| 1.76] 0.32| 0.48| 1.23] 31.00
15.0-20.0 0.32) 0.32) 0.32] 0.00 0] 0.05] 0.27] 0.96] 1.17| 0.48[ 048 1.60] 0.48] 0.27] 0.16] 0.43] 7.31
20.0-25.0 0| 0.05] 0.05] 0.05 o[ o.r1f o0.11f 0.11] 0.05] 0.27) 0.43] 0.80| 0.37[ 0.11f 0.05] 0.27] 2.83
25.0-30.0 0.05] 0.00 0 0 o[ 0.05 0] 0.11] 0.27) 0.21] 0.27| 0.32 0.32[ 0.21 0| 0.05[ 1.87
30.0-35.0 0.05] 0.05 0 0 0 0] 0.16] 0.11] 0.05] 0.16] 0.27[ 0.27[ 0.16 0 0 0] 1.28
35.0-40.0 0 0 0 0 0 0 0 0| 0.05] 0.00] 0.16] 0.32 0 0 0 0| 0.53
>40 0 0 0 0 0 0 0 0| 0.05] 0.11] 0.05] 0.16 0 0 0 0| 0.37
Total 422| 2.72] 2.40f 1.55] 0.85] 2.35| 5.44] 11.53] 14.09{ 9.66] 11.10] 1521 8.22| 3.36| 2.67[ 4.64] 100
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Wind Wind direction from Hua Hin buoy during Northeast monsoon in 1997-2000
speed Total
(knots) N |NNE| NE | ENE| E ESE| SE | SSE| S SSW ([ SW |WSW| W [WNW[ NW |NNW
0.1-5.0 4.08] 4.08] 1.70] 2.04[ 0.68] 1.02f 1.02| 2.38] 0.68] 1.36] 3.06] 2.38] 4.08] 3.74] 2.38| 2.72] 37.41
5.0-10.0 272 1.36[ 2.38] 1.02 0] 0.68] 0.68] 0.68] 1.36] 3.06] 1.02] 2.04] 2.38[ 1.02] 2.38] 4.76] 27.55
10.0-15.0 7.48] 2.38] 1.70] 0.68 0| 1.02] 0.00] 0.34] 0.68] 0.68] 0.00] 1.02] 1.02 0] 1.02] 4.76] 22.79
15.0-20.0 1.70] 2.04] 2.04 0 0] 0.0 0of 034 0 0 0f 034] 034 0f 0.68] 2.04f 9.52
20.0-25.0 0| 0.34] 0.34 0 0 0 0 0 0 0 0 0 0 0 0| 1.36] 2.04
25.0-30.0 0f 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0| 0.34] 0.34
30.0-35.0 0| 0.34 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 034
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 [{] 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 15.99] 10.54| 8.16] 3.74] 0.68] 2.72| 1.70{ 3.74] 2.72] 5.10| 4.08] 5.78] 7.82] 4.76] 6.46] 15.99] 100
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Wind Wind direction from Hua Hin buoy during Transition monsoon in 1997-2000
speed Total
(knots) N |[NNE| NE | ENE| E ESE| SE [ SSE| S SSW | SW |WSW| W |WNW| NW [NNW
0.1-5.0 0.65[ 1.14] 0.98[ 0.98] 1.14f 0.82] 1.14[ 2.28] 2.45[ 098] 1.96] 2.12] 1.14[ 0.65] 0.33[ 0.98] 19.74
5.0-10.0 1.47) 0.16/ 0.16] 0.00 o 1.14] 1.31] 6.69[ 7.67| 4.57| 4.89] 3.92] 2.28] 0.33] 0.33] 0.98] 35.89
10.0-15.0 0.49] 0.49 0| 0.16 0 0| 2.45] 9.30] 15.01| 8.16[ 1.47] 1.31) 131 0.16 0| 0.49] 40.78
15.0-20.0 0 0 0 0 0 0 0] 1.14] 131 0] 0.16] 0.33] 0.16 0 0] 0.16] 3.26
20.0-25.0 0 0 0 0 0| 0.16 0 0 0 0 0] 0.16 0 0 0 0| 0.33
25.0-30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30.0-35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35.0-40.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2.611 1.79] 1.14] 1.14] 1.14] 2.12{ 4.89] 19.41]| 26.43| 13.70] 8.48| 7.83| 4.89| 1.14] 0.65] 2.6l 100
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Wind Wind direction from Hua Hin buoy during Southwest monsoon in 1997-2000
speed Total
(knots) N NNE | NE | ENE E ESE | SE SSE S SSW | SW |WSW| W |WNW| NW |NNW
0.1-5.0 0.82[ 0.61] 0.92] 0.82f 0.61] 092 1.73] 1.53] 1.22] 1.43| 1.73] 2.24] 1.02] 1.12] 1.02[ 0.41] 18.14
5.0-10.0 0.41] 020] 0.31| 0.20f 0.20] 0.71] 2.85] 2.85[ 2.85] 2.45| 3.98] 7.03[ 4.69] 1.63] 0.92] 1.02| 32.31
10.0-15.0 0.10] 0.10) 031 0.10 0of 0.41] 1.22] 2.75| 3.16] 2.14] 5.91] 6.93] 2.24[ 0.51] 0.61] 0.61] 27.12
15.0-20.0 0.20 0 0 0 0] 0.10] 0.51] 1.02] 1.43] 0.92] 0.82 2.75 0.71f 0.51f 0.10] 0.10] 9.17
20.0-25.0 0.00 0 0| 0.10 0f 0.20] 0.20] 0.20] 0.10f 0.51] 0.82] 1.43] 0.71f 0.20] 0.10] 0.20] 4.79
25.0-30.0 0.10 0 0 0 0| 0.10] 0.00] 0.20| 0.51] 0.41] 0.51] 0.61] 0.61f 0.41] 0.10 0| 3.57
30.0-35.0 0.10 0 0 0 0 0| 0.31] 0.20] o0.10f 0.31] 0.51] 0.51] 0.31 0 0 0| 2.34
35.0-40.0 0 0 0 0 0 0 0 0| 0.10] 0.00] 0.31| 0.61 0 0 0 0| 1.02
>40 0 0 0 0 0 0| 0.10] 0.10] 0.20] 0.31f 0.20] 0.41] 0.10[ 0.10 0 0] 1.53
Total 1.73] 0.92 1.53] 1.22] 0.82] 245 6.93] 8.87| 9.68] 8.46| 14.78] 22.53] 10.40] 4.49| 2.85[ 2.34] 100
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dAdayanAuINjuFyNIAERS

Yoyaadifnd uanyuaynimandiafiusenined 2540-2543 (a.f. 1977-2000)
aansaasUdnuazANugInduLazauanauinulutssgusing q lefaansne v-13 ¥
2540 (n.¢1. 1977) iideyanduiinsiaialduniian (43%) dauAel 2541 (a.6.1998) A51970
1o 38% wagludl 2542 uay 2543 (A.A. 1999 wag A.A 2000) ATITIAALIAY 20% lugegg
usauAng 9 deyanaulud 2540 (a.a. 1977) finrwgendusinnitdeyaluddu q Adiaan
Feadu egrslsAnunuindaedsanugenduilndifvsiu s1vazBoateyanduiiidn
LUUSIaRIUAn RS 9.14 wasdaiimnseduiildlunisAnwiuandugy 2.1

13719 9.13 agudeyanauniainlunsazggussusywingd 2540-2503 (A.f. 1997-2000)

Wave height (m) Wave Period (s)
Pata 1997 1998 1999 2000 1997 1998 1999 2000
Annual  Number of data 943 844 406 188 943 844 406 188
(64.59) (57.81) (27.81) (12.88) | (64.59) (57.81) (27.81) (12.88)
Max 4.06 2.34 1.25 1.09 6.25 5.00 4.69 6.25
Mean 0.51 0.53 0.54 0.47 3.39 3.31 3.34 3.55
Min 0.16 0.00 0.10 0.16 2.50 2.50 2.34 2.50
SD 0.35 0.36 0.28 0.29 1.68 1.67 1.51 1.88
NE Number of data 290 352 86 26 290 352 86 26
(58.94) (71.54) (17.48)  (5.28) | (58.94) (71.54) (17.48) (5.28)
Max 4.06 2.34 1.25 0.39 6.25 5 4.38 5.62
Mean 0.54 0.62 0.63 0.31 3.47 3.41 3.35 3.89
Min 0.16 0.00 0.10 0.20 2.50 2.50 2.66 2.66
SD 0.45 0.45 0.27 0.13 1.77 1.61 1.28 1.64
T Number of data 387 98 0 162 387 98 0 162
(80.63)  (20.42) (33.75) | (80.63) (20.42) (33.75)
Max 1.25 0.94 - 1.09 5.31 4.69 - 6.25
Mean 0.54 0.58 - 0.49 3.41 3.30 - 3.49
Min 0.16 0.31 - 0.16 2.50 2.50 - 2.50
SD 0.27 0.24 - 0.30 1.43 1.34 - 1.72
SW Number of data 266 394 320 0 266 394 320 0
(54.51)  (80.74) (65.57) (54.51) (80.74)  (65.57)
Max 1.1 1.1 1.3 - 5.3 4.7 4.7
Mean 0.4 0.4 0.5 - 3.3 3.2 3.3 -
Min 0.2 0.2 0.1 - 2.5 2.5 2.3
SD 0.3 0.2 0.3 1.7 1.3 1.6 -

Remark: NE = Northeast monsoon, T = Transitional monsoon, SW = Southwest monsoon
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Date Timestep |[H(m) |T(s) |Direction(deg) Date Time step |H(m) |T (s) |Direction(deg)
19970101 0] 0.31] 2.81 326.25 19970116 0] 047| 438 8.44
19970101 600] 0.78] 3.44 348.75 19970116 600 0.47| 3.75 45
19970101 12001  0.94| 3.44 19.69 19970116 12001  0.94] 3.75 11.25
19970101 18001 0.62| 3.12 348.75 19970116 1800 1.09] 3.75 343,12
19970102 0] 031 281 334.69 19970117 0] 0.62| 3.12 8.44
19970102 600 0.47] 3.12 331.88 19970117 600 0.78| 3.75 16.88
19970102 1200 0.78] 3.12 357.19 19970117 1200 1.09] 3.75 2.81
19970102 1800 0.62] 3.12 16.88 19970117 1800 0.78| 3.75 348.75
19970103 0] 031] 3.2 340.31 19970118 0] 031 3.75 345.94
19970103 600 0.31] 281 30.94 19970118 600 0.62| 3.44 149.06
19970103 1200 0.78] 3.12 14.06 19970118 1200 031 3.75 351.56
19970103 1800 0.78] 3.75 16.88 19970118 1800 0.47] 3.12 61.88
19970104 0] 047] 2381 354.38 19970119 0] 0.78] 3.75 8.44
19970104 600] 0.62] 3.44 315 19970119 600 0.62| 3.75 16.88
19970104 12001  0.78] 3.12 28.12 19970119 12001  0.31] 3.75 261.56
19970104 18001 0.62| 3.12 345.94 19970119 1800 0.31] 3.12 329.06
19970105 0] 0.31] 281 348.75 19970120 0] 047| 3.12 36.56
19970105 600 0.31] 3.12 348.75 19970120 600 0.62| 3.75 16.88
19970105 12001 0.62| 3.12 351.56 19970120 12001  0.31] 3.75 261.56
19970105 1800 0.62] 3.44 33.75 19970120 1800 0.31] 3.12 329.06
19970106 0] 031] 312 8.44 19970121 0] 047| 3.12 36.56
19970106 600 0.31] 3.12 33.75 19970121 600 0.62| 3.75 16.88
19970106 1200 0.47] 2381 42.19 19970121 1200  0.31| 3.75 261.56
19970106 1800 0.62] 3.44 22.5 19970121 1800 0.31f 3.12 329.06
19970107 0] 0.62] 3.12 53.44 19970122 0] 047 3.12 36.56
19970107 600 1.09] 4.06 67.5 19970122 600 0.62| 3.75 16.88
19970107 1200 1.09] 3.75 30.94 19970122 1200  0.31] 3.75 261.56
19970107 1800 0.94] 3.44 28.12 19970122 1800 0.31] 3.12 329.06
19970108 0] 047] 3.12 337.5 19970123 0] 047 3.12 36.56
19970108 6001 0.62] 3.12 334.69 19970123 600 0.62] 3.75 16.88
19970108 12001  1.09] 3.75 357.19 19970123 12001  0.31] 3.75 261.56
19970108 1800] 0.78] 3.44 33.75 19970123 1800f 0.31f 3.12 329.06
19970109 0] 031] 3.12 345.94 19970124 0] 047 3.12 36.56
19970109 600 0.31] 2.81 323.44 19970124 600 0.62| 3.75 16.88
19970109 1200 0.62] 3.12 8.44 19970124 1200f 031 3.75 261.56
19970109 1800 0.47] 3.12 205.31 19970124 1800 0.31f 3.12 329.06
19970110 0] 031] 2381 247.5 19970125 0] 047 3.12 36.56
19970110 600 0.31] 3.44 11.25 19970125 600 0.62| 3.75 16.88
19970110 1200 0.47] 3.12 348.75 19970125 1200 031 3.75 261.56
19970110 1800 0.47] 3.44 11.25 19970125 1800 0.31] 3.12 329.06
19970111 0] 047] 3.75 244.69 19970126 0] 047 3.12 36.56
19970111 600 0.31] 438 337.5 19970126 600 0.62| 3.75 16.88
19970111 1200 0.62] 3.12 11.25 19970126 1200 031 3.75 261.56
19970111 1800 0.62] 3.44 22.5 19970126 1800 0.31] 3.12 329.06
19970112 0] 031] 3.75 255.94 19970127 0] 047 3.12 36.56
19970112 600 0.31] 3.12 59.06 19970127 600 0.62| 3.75 16.88
19970112 12001 0.78] 3.44 14.06 19970127 12001  0.31] 3.75 261.56
19970112 1800 1.09] 3.75 36.56 19970127 1800 0.31f 3.12 329.06
19970113 0] 1.25] 4.06 14.06 19970128 0] 047 3.12 36.56
19970113 6001 1.25] 3.75 8.44 19970128 600 0.62] 3.75 16.88
19970113 12001 1.25] 4.06 2.81 19970128 12001 0.31] 3.75 261.56
19970113 18001 0.94] 3.75 351.56 19970128 1800 0.31] 3.12 329.06
19970114 0] 094 344 340.31 19970129 0] 047 3.12 36.56
19970114 600 0.94] 3.75 106.88 19970129 600 0.62| 3.75 16.88
19970114 1200 1.09] 3.75 354.38 19970129 1200 031 3.75 261.56
19970114 1800 0.94] 3.44 354.38 19970129 1800f 0.31f 3.12 329.06
19970115 0] 047] 344 334.69 19970130 0] 047 3.12 36.56
19970115 600 0.62] 3.75 5.62 19970130 600 0.62| 3.75 16.88
19970115 1200 0.94] 3.75 11.25 19970130 1200 031 3.75 261.56
19970115 1800 0.62] 3.75 348.75 19970130 1800 0.31] 3.12 329.06
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Date Timestep |H(m) |T(s) |Direction(deg) Date Time step |H(m) |T (s) |Direction(deg)
19970131 0] 047] 3.2 36.56 19970215 0] 0.16] 25 199.69
19970131 600] 0.62] 3.75 16.88 19970215 600  0.31] 2.81 180
19970131 12001  0.31] 3.75 261.56 19970215 1200]  0.16] 3.12 168.75
19970131 18001 0.31] 3.12 329.06 19970215 18001 0.31] 2.81 174.38
19970201 0] 047] 3.2 36.56 19970216 0] 031 2.81 180
19970201 600 0.62] 3.75 16.88 19970216 600] 0.31| 3.44 278.44
19970201 1200 0.31] 3.75 261.56 19970216 1200 0.62 5 11.25
19970201 1800 0.31] 3.12 329.06 19970216 1800] 0.62| 4.69 168.75
19970202 0] 047] 3.12 36.56 19970217 0] 0.78] 4.69 258.75
19970202 600 0.62] 3.75 16.88 19970217 600  0.94 5 210.94
19970202 1200 0.31] 3.75 261.56 19970217 1200  0.94] 5.31 351.56
19970202 18001 0.31] 3.12 329.06 19970217 1800 0.78] 5.31 160.31
19970203 0] 047] 3.12 36.56 19970218 0] 0.78] 4.06 199.69
19970203 600 0.62] 3.75 16.88 19970218 600] 0.78| 4.38 196.88
19970203 1200 0.31] 3.75 261.56 19970218 1200]  0.62| 4.69 208.12
19970203 1800 0.31] 3.12 329.06 19970218 1800] 0.62| 4.38 120.94
19970204 0] 047] 3.12 36.56 19970219 0] 0.94| 4.69 225
19970204 600 0.62] 3.75 16.88 19970219 600] 0.78| 4.69 168.75
19970204 1200 0.31] 3.75 261.56 19970219 1200 0.31f 3.12 154.69
19970204 1800 031 3.12 329.06 19970219 1800 0.31] 25 163.12
19970205 0] 047] 3.12 36.56 19970220 0] 0.62f 3.12 202.5
19970205 600 0.62| 3.75 16.88 19970220 6001 0.62] 3.44 222.19
19970205 12001 0.31| 3.75 261.56 19970220 12001  0.31] 3.44 154.69
19970205 1800 0.31] 3.12 329.06 19970220 1800 0.47| 2.81 160.31
19970206 0] 047] 3.12 36.56 19970221 0] 0.62] 2.81 194.06
19970206 600 0.62] 3.75 16.88 19970221 600] 0.62| 3.12 205.31
19970206 12001 031 3.75 261.56 19970221 12001 0.31] 3.44 191.25
19970206 1800 0.31] 3.12 329.06 19970221 1800] 0.47] 3.12 165.94
19970207 0] 047] 3.12 36.56 19970222 0] 047| 2.81 185.62
19970207 600] 0.62] 3.75 16.88 19970222 600] 0.62| 3.12 205.31
19970207 1200 0.31] 3.75 261.56 19970222 1200] 0.62| 3.12 194.06
19970207 1800 0.31] 3.12 329.06 19970222 1800 0.47| 3.12 129.38
19970208 0] 047] 3.12 36.56 19970223 0] 0.62f 3.12 185.62
19970208 600] 0.62] 3.75 16.88 19970223 600] 0.47| 3.12 168.75
19970208 12001 031 3.75 261.56 19970223 12001 0.62]| 3.44 182.81
19970208 1800 0.31] 3.12 329.06 19970223 1800] 0.47| 3.12 149.06
19970209 0] 047] 3.2 36.56 19970224 0] 047| 3.44 213.75
19970209 600] 0.62] 3.75 16.88 19970224 600] 0.31| 3.44 261.56
19970209 1200 0.31] 3.75 261.56 19970224 1200  0.31f 3.75 210.94
19970209 1800 0.31] 3.12 329.06 19970224 1800] 0.31| 4.06 163.12
19970210 0] 047] 3.12 36.56 19970225 0] 047| 3.75 146.25
19970210 600 0.62] 3.75 16.88 19970225 600] 0.62| 3.44 191.25
19970210 1200 031 3.75 261.56 19970225 1200  0.78] 4.38 194.06
19970210 1800 031 3.12 329.06 19970225 1800 0.62| 4.38 160.31
19970211 0] 047] 3.12 36.56 19970226 0] 0.62] 3.75 230.62
19970211 600 0.62] 3.75 16.88 19970226 6001 0.62] 3.75 216.56
19970211 1200 0.31] 3.75 261.56 19970226 1200]  0.62| 4.69 64.69
19970211 1800 0.31] 3.12 329.06 19970226 1800] 0.47| 4.38 163.12
19970212 0] 047] 3.12 36.56 19970227 0] 047| 3.75 219.38
19970212 600 0.62] 3.75 16.88 19970227 600] 0.62| 4.06 267.19
19970212 1200 031 3.75 261.56 19970227 1200 0.47 5 28.12
19970212 1800 031 3.12 329.06 19970227 1800 0.47| 4.38 126.56
19970213 0] 047] 3.12 36.56 19970228 0] 047] 3.75 213.75
19970213 6001 0.62] 3.75 16.88 19970228 6001 0.62] 3.12 255.94
19970213 1200 0.31] 3.75 261.56 19970228 1200] 0.62| 4.38 182.81
19970213 1800 0.31] 3.12 329.06 19970228 1800] 0.62| 4.38 182.81
19970214 0] 0.16 2.5 199.69 19970301 0] 0.62f 3.12 210.94
19970214 600 0.31] 281 180 19970301 600] 0.62| 3.12 196.88
19970214 1200 0.16] 3.12 165.94 19970301 1200] 0.47| 3.75 191.25
19970214 1800 0.16] 2.81 154.69 19970301 1800] 0.62| 3.12 177.19
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Datc Timestep |H(m) |T(s) |[Dircction(deg) Datc Time step |H (m) |T (s) |Direction(deg)
19970302 0] 0.78] 344 194.06 19970317 0] 0.78] 3.12 185.62
19970302 600 0.62] 3.12 185.62 19970317 600] 0.78] 3.44 185.62
19970302 12001 047| 3.44 182.81 19970317 1200]  0.62] 3.12 171.56
19970302 1800 0.47] 3.12 171.56 19970317 1800] 0.62] 3.12 171.56
19970303 0] 0.62] 3.12 205.31 19970318 0] 0.78] 3.44 174.38
19970303 600] 0.62| 3.12 157.5 19970318 600 0.78] 3.44 205.31
19970303 12001 0.47| 3.44 53.44 19970318 12001 0.47] 3.12 188.44
19970303 18001 0.47| 3.75 109.69 19970318 1800 0.78] 3.44 154.69
19970304 0] 047 3.75 165.94 19970319 0 1.09] 3.75 191.25
19970304 600 0.47] 3.75 286.88 19970319 600]  0.94] 3.75 191.25
19970304 1200 0.62] 4.69 343.12 19970319 1200  0.62| 3.44 180
19970304 1800f 0.62] 4.69 160.31 19970319 1800] 0.78] 3.44 182.81
19970305 0] 0.62] 4.69 194.06 19970320 0 1.09] 3.75 177.19
19970305 600 0.62] 4.69 230.62 19970320 600] 0.78] 4.06 216.56
19970305 1200 0.62 5 185.62 19970320 1200] 0.62] 3.75 185.62
19970305 1800 0.47 5 168.75 19970320 1800] 0.62] 3.12 180
19970306 0] 047 4.69 216.56 19970321 0] 0.78] 3.44 239.06
19970306 600 0.62| 3.75 222.19 19970321 600] 0.62] 3.44 241.88
19970306 12001 0.31| 3.75 30.94 19970321 12001 0.47]| 3.44 75.94
19970306 1800 0.31] 3.44 157.5 19970321 1800] 0.47] 2.81 163.12
19970307 0] 0.62] 3.12 219.38 19970322 0] 0.78] 3.44 177.19
19970307 600 0.47] 3.12 194.06 19970322 600] 0.62] 3.44 236.25
19970307 1200 0.47] 3.12 205.31 19970322 1200] 0.47] 3.75 95.62
19970307 1800 0.31] 3.12 154.69 19970322 1800] 0.47] 2.81 149.06
19970308 0] 0.62] 3.12 188.44 19970323 0] 0.62] 3.44 182.81
19970308 600 0.62] 3.12 219.38 19970323 600] 0.78] 3.44 225
19970308 12001 0.62| 3.44 182.81 19970323 1200] 0.47] 3.75 118.12
19970308 1800] 0.47| 3.12 182.81 19970323 1800 0.62] 3.12 143.44
19970309 0] 0.62| 3.44 199.69 19970324 0] 0.62] 3.44 174.38
19970309 600 0.78| 3.44 185.62 19970324 600 0.62] 3.12 29531
19970309 1200 0.62] 4.06 160.31 19970324 1200]  0.31] 3.75 33.75
19970309 1800 0.62] 3.44 165.94 19970324 1800 0.31] 3.12 160.31
19970310 0] 0.78] 3.75 216.56 19970325 0] 0.78] 3.44 163.12
19970310 600 0.78] 3.12 213.75 19970325 600] 0.62] 3.12 185.62
19970310 1200 0.62] 4.06 171.56 19970325 1200] 0.47] 3.44 182.81
19970310 1800 0.62] 3.12 168.75 19970325 1800] 0.47] 2.81 174.38
19970311 o] 0.78] 3.75 213.75 19970326 0 1.09] 4.69 165.94
19970311 600 0.62] 3.12 188.44 19970326 600]  0.94] 4.06 154.69
19970311 1200 0.62] 3.44 168.75 19970326 12001  0.78] 4.69 146.25
19970311 1800] 0.62| 3.12 160.31 19970326 18001 0.78] 3.75 157.5
19970312 0] 0.78] 3.44 177.19 19970327 0 1.09] 4.38 177.19
19970312 600 0.78] 3.12 185.62 19970327 600 1.09] 4.38 253.12
19970312 1200 0.78] 3.75 182.81 19970327 1200 0.78 5 129.38
19970312 1800 0.78] 3.12 174.38 19970327 1800] 0.78] 3.75 123.75
19970313 0] 094] 3.75 219.38 19970328 0 1.25 5 306.56
19970313 600 0.94| 3.44 188.44 19970328 600 1.09 5 337.5
19970313 1200f 0.78] 3.75 174.38 19970328 1200]  0.78] 4.38 11.25
19970313 1800 0.78] 3.12 171.56 19970328 1800] 0.62] 4.38 109.69
19970314 0] 0.62| 3.44 210.94 19970329 0] 0.47] 4.38 225
19970314 600 0.78] 3.12 213.75 19970329 6001 0.47] 4.38 210.94
19970314 12001 0.47| 3.44 168.75 19970329 12001  0.47] 5.31 64.69
19970314 1800] 0.78 3.12 168.75 19970329 1800 0.47| 4.69 157.5
19970315 0] 0.78] 3.44 202.5 19970330 0] 0.62] 3.44 191.25
19970315 600 0.78] 3.44 177.19 19970330 600] 0.47] 3.44 196.88
19970315 12001 0.62| 3.44 168.75 19970330 1200] 0.47] 4.38 168.75
19970315 1800 0.62|] 2.81 168.75 19970330 1800] 0.78] 3.44 160.31
19970316 0] 0.62] 3.12 177.19 19970331 0] 0.62] 3.44 194.06
19970316 600] 0.78| 3.44 191.25 19970331 600 0.78] 4.38 306.56
19970316 1200 0.47] 3.12 171.56 19970331 1200] 0.78] 4.06 14.06
19970316 1800 0.62] 3.12 174.38 19970331 1800] 0.78] 3.75 160.31
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Date Time step [H(m) |T(s) |Direction(deg) Date Time step |H(m) [T (s) |Direction(deg)
19970401 0] 047 4.06 222,19 19970416 0] 047 25 253.12
19970401 6001 0.62| 531 303.75 19970416 600 0.31] 2.81 272.81
19970401 12001 0.78] 4.38 34031 19970416 12001 0.16] 2.81 90
19970401 1800 0.62 5 180 19970416 1800 0.16| 2.81 157.5
19970402 0] 0.62] 3.75 270 19970417 0] 047| 2.81 227.81
19970402 600 0.62] 438 205.31 19970417 600 0.47| 2.81 241.88
19970402 1200 0.47] 4.06 157.5 19970417 1200 0.31] 2.81 137.81
19970402 1800 0.62] 3.75 182.81 19970417 1800f 031 2.5 163.12
19970403 0] 0.62] 3.12 185.62 19970418 0] 0.62| 3.12 230.62
19970403 600] 0.62] 3.44 191.25 19970418 600 0.47| 3.12 250.31
19970403 12001 047 3.44 165.94 19970418 12001 0.31] 3.44 149.06
19970403 18001 0.47( 3.12 177.19 19970418 1800 0.47] 2.81 168.75
19970404 0] 062 281 194.06 19970419 0] 0.78] 3.44 177.19
19970404 600 0.62] 3.12 188.44 19970419 600 0.62| 3.44 244.69
19970404 12001 0.31] 3.12 168.75 19970419 1200 0.47| 3.44 165.94
19970404 1800 0.47] 2.81 171.56 19970419 1800 0.47| 2.81 157.5
19970405 0] 0.62] 3.12 182.81 19970420 0] 0.62| 3.12 244.69
19970405 600] 0.62] 3.12 185.62 19970420 600 0.47| 3.12 208.12
19970405 1200 0.47[ 3.44 180 19970420 1200 0.47| 3.12 160.31
19970405 1800 0.62[ 3.12 168.75 19970420 1800f 0.47| 2.81 174.38
19970406 0] 0.62] 3.12 191.25 19970421 0] 0.62| 3.44 188.44
19970406 6001 047 3.12 261.56 19970421 6001 047] 3.12 233.44
19970406 1200] 0.47] 3.44 188.44 19970421 1200f 0.47| 3.44 149.06
19970406 1800 0.47] 2.81 140.62 19970421 1800] 0.31] 2.81 154.69
19970407 0] 0.62] 3.12 202.5 19970422 0] 047 3.12 208.12
19970407 600 0.62] 3.12 202.5 19970422 600 0.62| 2.81 185.62
19970407 1200] 0.62] 3.44 165.94 19970422 1200 0.47| 3.44 137.81
19970407 1800 0.78[ 3.12 191.25 19970422 1800 0.47| 2.81 163.12
19970408 0] 0.78] 3.44 182.81 19970423 0] 047 3.12 230.62
19970408 600 0.62| 3.12 267.19 19970423 600 0.31] 2.81 286.88
19970408 12001 031 4.06 73.12 19970423 12001  0.16] 3.12 47.81
19970408 1800] 0.31] 3.44 225 19970423 1800] 0.31] 2.81 163.12
19970409 0] 047 3.12 258.75 19970424 0] 031| 3.44 45
19970409 600] 0.16] 3.44 244.69 19970424 600 0.78| 3.44 331.88
19970409 1200 0.16] 3.75 157.5 19970424 1200 0.47| 3.12 25.31
19970409 1800] 0.31 2.5 199.69 19970424 1800] 0.31] 2.81 137.81
19970410 0] 0.62] 344 202.5 19970425 0] 0.16] 2.81 191.25
19970410 600 0.62| 3.75 250.31 19970425 600| 0.16] 3.44 233.44
19970410 1200 0.47] 3.75 340.31 19970425 1200 0.16| 3.12 30.94
19970410 1800] 0.31] 3.44 154.69 19970425 1800 0.62| 3.44 11.25
19970411 0] 047 3.12 188.44 19970426 0] 0.94] 3.75 306.56
19970411 6001 047 3.12 196.88 19970426 600 0.62| 3.12 348.75
19970411 12001 047 3.75 132.19 19970426 1200] 0.78] 3.12 357.19
19970411 18001 0.47[ 2.81 196.88 19970426 1800 0.47| 3.44 67.5
19970412 0] 047 3.12 233.44 19970427 0] 031 3.44 182.81
19970412 600 0.31] 3.12 264.38 19970427 600 031] 3.75 326.25
19970412 1200 0.31] 3.44 123.75 19970427 1200] 0.31] 4.38 351.56
19970412 1800] 0.62] 3.12 180 19970427 1800] 0.31] 3.75 33.75
19970413 0] 0.62] 3.12 160.31 19970428 0] 0.16] 4.06 185.62
19970413 600] 0.47] 3.44 261.56 19970428 600f 0.16] 2.81 267.19
19970413 1200 0.47] 4.06 115.31 19970428 1200] 0.16] 3.75 30.94
19970413 1800 0.31] 3.75 157.5 19970428 1800] 0.16] 3.75 163.12
19970414 0] 0.62] 3.12 219.38 19970429 0] 031 3.44 185.62
19970414 600] 047 344 255.94 19970429 600 031] 2.81 244.69
19970414 1200 0.31] 3.44 56.25 19970429 1200 0.31] 3.12 177.19
19970414 1800 0.31] 2.81 157.5 19970429 1800 0.31| 3.44 165.94
19970415 0] 047] 281 219.38 19970430 0] 047 3.12 182.81
19970415 600 0.31] 281 278.44 19970430 600 047 3.12 227.81
19970415 1200 0.31] 2.81 53.44 19970430 1200] 0.31] 3.44 163.12
19970415 1800 0.31 2.5 163.12 19970430 1800 0.47| 2.81 185.62
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Date Timestep |H(m) |T(s) [Direction(deg) Date Time step |H(m) |T(s) |Direction(deg)
19970501 0f 047[ 2.81 185.62 19970516 0] 047| 2.81 188.44
19970501 600 031 3.12 196.88 19970516 600] 047 3.12 250.31
19970501 1200 031 2.81 157.5 19970516 12001  0.47] 3.12 174.38
19970501 1800 047 281 165.94 19970516 1800] 0.62] 3.44 16.88
19970502 0f 0.62[ 2.81 188.44 19970517 0] 0.62] 3.75 233.44
19970502 600 0.62] 281 188.44 19970517 600 0.47]| 3.44 219.38
19970502 12001 0.31] 3.12 151.88 19970517 1200]  0.47] 3.44 157.5
19970502 1800 0.47[ 2.81 171.56 19970517 1800 0.94] 3.44 244.69
19970503 0f 047] 2.81 191.25 19970518 0] 0.62| 3.44 202.5
19970503 600 047[ 3.12 202.5 19970518 600  0.78] 3.75 227.81
19970503 1200 047| 281 163.12 19970518 1200  0.78] 3.75 163.12
19970503 1800] 0.94] 3.44 188.44 19970518 1800 0.62| 3.44 244.69
19970504 0f 0.78] 3.44 216.56 19970519 0] 031 3.44 222.19
19970504 600 047 3.44 250.31 19970519 600 0.47| 2.81 227.81
19970504 12001 0.31] 3.12 115.31 19970519 1200]  0.62] 3.75 180
19970504 1800] 0.31] 2.81 149.06 19970519 1800] 0.62] 3.12 241.88
19970505 0f 0.62] 3.12 225 19970520 0] 0.62] 3.44 239.06
19970505 600 047 344 261.56 19970520 600 0.47]| 3.44 236.25
19970505 12001 0.31] 3.44 87.19 19970520 1200]  0.47] 3.44 250.31
19970505 1800 031 2.81 140.62 19970520 1800]  0.62] 3.44 239.06
19970506 of 062] 3.12 239.06 19970521 0 047 3.44 233.44
19970506 600 047 344 255.94 19970521 600l 0.47] 3.12 236.25
19970506 1200 031 3.44 90 19970521 12001 0.47] 3.12 267.19
19970506 1800 0.31] 2.81 143.44 19970521 1800] 0.47] 2.81 247.5
19970507 0f 0.62] 3.12 196.88 19970522 0 047 3.12 244.69
19970507 600 047[ 3.12 239.06 19970522 600] 0.47| 3.44 216.56
19970507 1200] 0.31] 3.44 5.62 19970522 1200 031 3.44 56.25
19970507 1800] 0.47| 3.44 146.25 19970522 1800] 0.31] 2.81 351.56
19970508 0f 0.62] 3.12 191.25 19970523 0] 047 3.12 261.56
19970508 600 0.78[ 3.44 239.06 19970523 600 0.47| 3.44 270
19970508 1200] 0.62| 4.06 120.94 19970523 1200]  0.47] 3.44 289.69
19970508 1800 0.62[ 3.44 165.94 19970523 1800 0.78] 3.12 230.62
19970509 0f 0.78] 3.44 182.81 19970524 0] 0.47] 2.81 264.38
19970509 600] 0.78] 3.44 213.75 19970524 600l 0.31] 3.12 250.31
19970509 1200 047[ 4.06 165.94 19970524 1200 0.31] 3.44 286.88
19970509 1800 0.62] 2.81 185.62 19970524 1800] 0.47| 2.81 270
19970510 0of 0.78] 3.75 202.5 19970525 0] 047] 3.12 275.62
19970510 600 047[ 3.12 219.38 19970525 600 0.47]| 3.44 255.94
19970510 1200 0.31f 3.75 143.44 19970525 12001  0.31] 3.75 244.69
19970510 1800  0.31 2.5 165.94 19970525 1800  0.78] 3.12 258.75
19970511 0f 047] 2.81 213.75 19970526 0] 047] 2.81 227.81
19970511 600[ 0.62[ 3.12 196.88 19970526 600] 0.31f 3.44 253.12
19970511 1200] 0.47] 3.12 165.94 19970526 1200 047 3.12 272.81
19970511 1800 0.47| 2.81 177.19 19970526 1800 0.47] 3.12 272.81
19970512 0f 0.62] 3.12 194.06 19970527 0] 047] 2.81 244.69
19970512 600 0.62[ 3.12 213.75 19970527 600] 0.47[ 2.81 253.12
19970512 1200 047[ 344 146.25 19970527 1200  0.31] 3.44 348.75
19970512 1800 0.47[ 2.81 174.38 19970527 1800] 0.62]| 2.81 261.56
19970513 0f 0.62] 3.12 174.38 19970528 0] 0.47] 2.81 253.12
19970513 600] 0.62[ 3.12 182.81 19970528 600l  0.31] 2.81 227.81
19970513 1200 047[ 3.12 149.06 19970528 1200 031 3.12 244.69
19970513 1800 0.62] 2.81 157.5 19970528 1800 0.62] 3.12 286.88
19970514 0f 0.62] 2.81 182.81 19970529 0] 047 3.44 233.44
19970514 600 047[ 3.12 216.56 19970529 600  0.47] 3.12 219.38
19970514 1200 031 3.12 135 19970529 12001  0.47] 3.75 11531
19970514 1800 0.31 2.5 149.06 19970529 1800] 0.47| 3.44 222.19
19970515 0f 047] 2.81 180 19970530 0] 0.78] 3.44 270
19970515 600 047[ 3.12 202.5 19970530 600l  0.47] 3.12 278.44
19970515 12001 0.31] 3.44 157.5 19970530 1200]  0.62] 4.06 98.44
19970515 1800] 0.47] 3.12 160.31 19970530 1800]  0.94] 3.44 258.75
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Date Time step |H(m) |T(s) [Direction(deg) Date Time step |H (m) |T(s) |Direction(deg)
19970531 0 094 4.06 230.62 19970615 0o 047[ 2.81 219.38
19970531 600[ 0.62[ 4.06 208.12 19970615 6001 0.47] 3.44 213.75
19970531 1200 0.62[ 3.44 154.69 19970615 1200] 0.47| 3.44 132.19
19970531 1800 0.62[ 3.44 267.19 19970615 1800 0.62| 3.12 160.31
19970601 0 0.78] 3.44 264.38 19970616 0 0.62] 3.12 185.62
19970601 600[ 0.62[ 3.75 261.56 19970616 6001 0.47] 3.75 284.06
19970601 1200 0.62[ 3.44 247.5 19970616 1200]  0.31| 3.44 140.62
19970601 1800 0.62[ 4.06 244.69 19970616 1800 0.47| 2.81 182.81
19970602 o 0.62] 3.12 225 19970617 0] 0.78] 3.44 244.69
19970602 600[ 047 3.12 261.56 19970617 6001 0.47] 3.75 258.75
19970602 1200 047 3.44 157.5 19970617 1200] 0.47| 3.75 182.81
19970602 1800 047 3.44 258.75 19970617 1800 0.31] 2.81 146.25
19970603 0 047] 3.75 227.81 19970618 0 0.62| 3.12 244.69
19970603 600 047 3.75 213.75 19970618 6001 0.47| 3.44 267.19
19970603 1200 047 3.44 140.62 19970618 1200] 0.31| 3.44 146.25
19970603 1800 047 3.44 236.25 19970618 1800 0.47| 2.81 171.56
19970604 0| 0.62] 3.44 244.69 19970619 0 0.78] 3.75 267.19
19970604 600[ 031 3.12 258.75 19970619 6001 0.47| 3.44 298.12
19970604 12001 0.47] 3.75 126.56 19970619 12001  0.31] 3.75 120.94
19970604 1800 0.47] 3.12 315 19970619 1800 0.47] 2.5 165.94
19970605 0 047 3.44 255.94 19970620 0 047 3.12 253.12
19970605 600[ 047 3.44 236.25 19970620 600] 031 3.12 244.69
19970605 1200 047[ 3.75 126.56 19970620 1200]  0.16f 3.12 135
19970605 1800[ 0.78[ 3.44 275.62 19970620 1800] 0.47| 2.81 129.38
19970606 0| 047] 3.12 261.56 19970621 0] 047| 3.44 258.75
19970606 600[ 047 3.12 250.31 19970621 600] 031 3.44 300.94
19970606 1200 031 3.44 191.25 19970621 1200] 0.16f 3.12 171.56
19970606 1800 0.47[ 3.44 253.12 19970621 1800 0.47] 2.5 163.12
19970607 0 047] 3.75 239.06 19970622 0] 0.62| 3.44 253.12
19970607 600[ 047 3.2 241.88 19970622 600] 0.47| 3.44 261.56
19970607 1200 047[ 3.75 132.19 19970622 1200 0.31]| 4.06 123.75
19970607 1800f 031 3.12 135 19970622 1800  0.78]| 3.44 292.5
19970608 0 0.62] 344 255.94 19970623 0] 047 3.75 250.31
19970608 600[ 047 3.2 264.38 19970623 600] 0.47| 3.44 250.31
19970608 1200 031 3.44 123.75 19970623 1200 031 3.44 140.62
19970608 1800( 0.47[ 2.81 165.94 19970623 1800  0.78] 3.12 250.31
19970609 0 0.78] 3.75 255.94 19970624 0] 0.62| 3.44 255.94
19970609 600[ 047 3.2 236.25 19970624 600] 047 3.12 250.31
19970609 1200 0.31f 3.12 64.69 19970624 1200] 0.47| 3.44 219.38
19970609 1800 0.31 2.5 160.31 19970624 1800 0.62| 3.12 261.56
19970610 of 047 3.12 295.31 19970625 0 0.62| 344 255.94
19970610 600[ 031 3.44 253.12 19970625 600] 047 3.12 208.12
19970610 1200 031 3.12 98.44 19970625 1200] 0.47| 3.75 284.06
19970610 1800( 0.47 2.5 151.88 19970625 1800 0.78] 3.75 241.88
19970611 0 0.78] 344 264.38 19970626 0] 062 3.12 241.88
19970611 600[ 047 3.12 258.75 19970626 600] 0.47| 3.44 185.62
19970611 1200 0.31f 3.44 143.44 19970626 1200] 0.47| 3.44 230.62
19970611 1800( 0.47 2.5 151.88 19970626 1800 0.78| 3.44 219.38
19970612 0 0.78] 344 264.38 19970627 0 0.78] 3.75 230.62
19970612 600[ 047 3.12 258.75 19970627 600] 0.62| 4.06 233.44
19970612 1200 0.31f 3.44 143.44 19970627 1200]  0.62| 3.75 202.5
19970612 1800 0.47[ 2.81 143.44 19970627 1800 0.78]| 3.75 216.56
19970613 o 0.62] 312 191.25 19970628 0] 062| 375 208.12
19970613 600[ 047 3.12 258.75 19970628 600] 0.62| 3.75 267.19
19970613 1200 0.31f 3.44 50.62 19970628 1200]  0.62| 3.75 188.44
19970613 1800 031 3.12 135 19970628 1800 1.09] 3.75 225
19970614 0 047 2.5 194.06 19970629 0 0.78] 3.75 216.56
19970614 600[ 047 3.12 244.69 19970629 600] 0.78[ 4.06 222.19
19970614 1200 031 3.12 123.75 19970629 1200  0.78] 3.44 205.31
19970614 1800f 0.31 2.5 165.94 19970629 1800] 0.78| 3.44 261.56
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Datc Timestecp |H(m) [T (s) |Dircction(dcg) Datc Time step |H(m) |T (s) |Dircction(deg)
19970630 0l 0.78] 344 25031 19970715 0] 047| 2.81 337.5
19970630 600 0.62| 3.75 230.62 19970715 600] 0.16] 3.12 168.75
19970630 1200 0.94] 4.06 241.88 19970715 1200] 0.16] 3.44 165.94
19970630 1800] 0.62|] 3.44 233.44 19970715 1800] 0.16] 3.44 168.75
19970701 0 0.62] 3.44 239.06 19970716 0] 047] 2.81 199.69
19970701 600] 0.62] 3.75 236.25 19970716 600] 0.47] 3.12 289.69
19970701 1200 047] 3.12 182.81 19970716 1200  0.31] 3.12 337.5
19970701 1800 0.62] 3.12 247.5 19970716 1800 0.16| 3.12 165.94
19970702 0 0.62] 3.12 216.56 19970717 0] 0.16] 2.5 247.5
19970702 600] 0.62] 4.06 194.06 19970717 600] 0.16] 2.81 213.75
19970702 1200 0.62] 3.44 253.12 19970717 1200  0.31] 2.81 182.81
19970702 1800 0.62] 3.75 253.12 19970717 1800 0.62| 3.12 165.94
19970703 0 047] 344 253.12 19970718 0] 0.62] 3.12 233.44
19970703 600 031 3.44 239.06 19970718 600] 0.47] 3.12 208.12
19970703 1200 0.31] 3.12 182.81 19970718 1200 0.31] 2.81 165.94
19970703 1800 0.47] 2381 174.38 19970718 1800 0.31] 2.81 140.62
19970704 0] 047] 2381 241.38 19970719 0] 047] 2.81 239.06
19970704 600l 047 3.12 250.31 19970719 6001 0.31] 3.12 270
19970704 1200 0.31] 3.12 151.88 19970719 1200 0.31] 2.81 154.69
19970704 1800 0.31] 2.81 151.88 19970719 1800 0.16] 2.81 146.25
19970705 0 047] 3.12 255.94 19970720 0] 031] 25 258.75
19970705 600 0.31] 2.81 236.25 19970720 600] 0.31] 3.12 250.31
19970705 1200 0.31] 3.12 151.88 19970720 1200  0.31] 3.12 275.62
19970705 1800 0.62] 2.81 357.19 19970720 1800 0.31| 3.12 168.75
19970706 0 047] 2.81 241.88 19970721 0] 047] 3.12 258.75
19970706 600 0.47] 2.81 241.88 19970721 600] 0.47| 2.81 270
19970706 1200 0.31] 3.12 168.75 19970721 1200 0.31] 3.12 84.38
19970706 1800 0.47] 3.12 323.44 19970721 1800] 0.47] 3.12 205.31
19970707 0 0.62] 3.12 233.44 19970722 0] 047] 2.81 261.56
19970707 600 0.31] 3.12 247.5 19970722 600] 0.31] 3.12 270
19970707 1200 0.47] 3.44 165.94 19970722 1200 0.31] 3.12 146.25
19970707 1800 0.62] 3.12 239.06 19970722 1800 0.47| 2.81 261.56
19970708 0 0.78] 3.44 222.19 19970723 0] 047] 3.44 241.88
19970708 600] 0.62| 3.44 241.88 19970723 600] 0.47| 3.12 213.75
19970708 1200 0.62] 3.44 174.38 19970723 1200 0.47| 3.75 135
19970708 1800 0.78] 3.75 247.5 19970723 1800] 0.62] 3.75 171.56
19970709 0 0.78] 3.44 219.38 19970724 0] 0.62] 3.44 222.19
19970709 600 0.62| 3.44 219.38 19970724 600] 0.78] 3.75 250.31
19970709 1200 0.62| 3.44 205.31 19970724 1200] 0.62| 3.75 160.31
19970709 1800] 0.62] 3.12 8.44 19970724 1800] 0.78] 3.44 343.12
19970710 0 047] 3.75 199.69 19970725 0] 0.62] 3.44 225
19970710 600 031 3.44 233.44 19970725 600] 0.62| 3.44 230.62
19970710 1200 0.31] 3.44 149.06 19970725 1200] 0.62| 3.44 241.88
19970710 1800] 0.31] 2.81 120.94 19970725 1800] 0.78] 3.12 225
19970711 0f 0.31] 3.12 241.88 19970726 0] 0.62] 3.44 250.31
19970711 600 0.47] 2.81 255.94 19970726 600] 0.62] 3.75 230.62
19970711 1200 0.31] 3.12 165.94 19970726 1200]  0.62] 4.06 109.69
19970711 1800 0.31 2.5 146.25 19970726 1800] 0.62| 3.44 140.62
19970712 0l 047] 3.12 233.44 19970727 0] 0.78] 3.75 295.31
19970712 600 047] 3.12 233.44 19970727 600] 0.78] 3.75 210.94
19970712 1200 0.31] 3.75 115.31 19970727 1200] 0.62| 4.38 115.31
19970712 1800 0.31] 2.81 146.25 19970727 1800] 0.47| 3.44 19.69
19970713 0o 031 281 258.75 19970728 0] 047] 3.12 236.25
19970713 600 047] 2.81 247.5 19970728 600] 0.31] 2.81 258.75
19970713 1200 0.31] 3.12 132.19 19970728 1200  0.31| 3.75 81.56
19970713 1800 0.47] 2.81 253.12 19970728 1800 0.31| 3.44 306.56
19970714 0f 047] 3.12 272.81 19970729 0] 0.62] 3.12 219.38
19970714 600] 0.31] 2.81 70.31 19970729 600] 047| 3.12 261.56
19970714 1200 0.47] 2.81 140.62 19970729 1200 0.31] 3.44 317.81
19970714 1800] 0.31] 2.81 185.62 19970729 1800 0.31] 3.44 258.75
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Date Time step |H(m) [T (s) [Direction(deg) Date Time step |H(m) |T(s) |Direction(deg)
19970730 0] 0.31 2.5 199.69 19970814 0f 0.47| 2.81 267.19
19970730 600 0.31 2.5 298.12 19970814 600] 0.47| 2.81 50.62
19970730 1200 0.47] 3.12 351.56 19970814 1200 0.31] 2.81 75.94
19970730 1800] 0.16] 3.12 196.88 19970814 1800 0.16] 2.5 163.12
19970731 0] 0.31 2.5 255.94 19970815 0f 0.47| 2.81 230.62
19970731 600 0.47| 2.81 326.25 19970815 600 0.16] 2.5 329.06
19970731 1200 0.31] 3.12 194.06 19970815 1200 0.16] 2.81 236.25
19970731 1800 0.31] 2.81 180 19970815 1800 0.16] 2.81 123.75
19970801 0] 0.78] 3.75 236.25 19970815 0f 0.16] 3.12 205.31
19970801 600 0.62| 3.75 216.56 19970816 600 0.31] 2.5 281.25
19970801 1200] 0.78] 3.44 275.62 19970816 1200 0.16] 2.81 267.19
19970801 1800] 0.78] 4.06 160.31 19970816 1800 0.16] 2.81 120.94
19970802 0] 0.62] 4.06 219.38 19970817 of 031 25 177.19
19970802 600 047 3.75 182.81 19970817 600 0.31] 2.81 289.69
19970802 1200 0.47] 3.44 174.38 19970817 1200 031 2.5 126.56
19970802 1800] 0.31] 3.12 165.94 19970817 1800 0.16] 3.12 137.81
19970803 0] 0.31] 2.81 241.88 19970818 of 031 25 244,69
19970803 600 031 3.44 289.69 19970818 600 0.62]| 3.75 255.94
19970803 12001 0.31] 3.12 182.81 19970818 1200 0.16] 2.81 78.75
19970803 1800] 0.16] 3.75 258.75 19970818 1800] 0.31] 2.81 137.81
19970804 0] 0.16] 3.44 295.31 19970819 0 031} 3.12 191.25
19970804 600] 0.31 2.5 272.81 19970819 600| 0.16] 2.81 39.38
19970804 1200 0.16] 2.81 180 19970819 1200 0.16] 3.12 154.69
19970804 1800] 0.31 2.5 278.44 19970819 1800 0.16] 3.12 160.31
19970805 0] 0.62] 3.12 29531 19970820 0] 031] 25 202.5
19970805 600] 0.47] 3.12 258.75 19970820 600| 0.16] 2.81 219.38
19970805 1200 031 3.12 171.56 19970820 1200] 0.31] 2.81 25.31
19970805 1800f 0.31 2.5 151.88 19970820 1800] 0.62] 3.12 154.69
19970806 0| 047] 344 225 19970821 0| 0.78| 4.69 154.69
19970806 600] 0.62] 3.12 270 19970821 600[ 0.78| 4.69 132.19
19970806 1200 0.47[ 3.12 270 19970821 1200] 0.78] 4.38 174.38
19970806 1800 0.47[ 3.75 255.94 19970821 1800 1.09] 4.06 205.31
19970807 0] 0.78] 3.75 244.69 19970822 0] 0.78| 4.06 191.25
19970807 600] 0.62] 3.75 247.5 19970822 600[ 0.78| 4.06 194.06
19970807 1200] 0.62] 3.75 253.12 19970822 1200] 0.62] 3.75 177.19
19970807 1800 0.78] 3.44 250.31 19970822 1800] 0.78] 3.44 202.5
19970808 0] 0.62] 3.75 258.75 19970823 0] 0.78] 4.38 199.69
19970808 600] 0.78] 3.44 244.69 19970823 600| 0.47| 3.44 213.75
19970808 1200] 0.47] 3.44 146.25 19970823 1200 0.47| 3.75 247.5
19970808 1800 0.47[ 2.81 36.56 19970823 1800 0.47| 3.44 185.62
19970809 0] 0.62] 3.44 250.31 19970824 0] 047] 3.12 239.06
19970809 600 0.47] 3.75 225 19970824 600| 0.31] 3.12 253.12
19970809 1200] 0.47] 3.44 208.12 19970824 1200 0.16| 3.44 241.88
19970809 1800 0.62[ 3.12 236.25 19970824 1800 031 3.44 163.12
19970810 0] 047] 3.12 208.12 19970825 0] 0.31] 4.06 227.81
19970810 600 0.31] 3.12 213.75 19970825 600| 0.31] 3.75 323.44
19970810 1200 0.31] 3.12 182.81 19970825 1200 0.16] 3.12 36.56
19970810 1800] 0.62] 2.81 236.25 19970825 1800 0.16] 3.44 163.12
19970811 0] 047] 344 275.62 19970826 0] 0.31] 2.81 264.38
19970811 600] 0.31] 3.44 239.06 19970826 600| 0.31] 3.12 177.19
19970811 1200 0.16] 2.81 216.56 19970826 1200 031 3.44 160.31
19970811 1800] 0.16] 2.81 146.25 19970826 1800[ 0.16] 3.12 205.31
19970812 0] 0.31] 281 253.12 19970827 0] 0.16] 3.12 241.88
19970812 600 0.47] 3.12 233.44 19970827 600 0.31] 2.5 270
19970812 1200] 0.31] 3.44 188.44 19970827 1200 0.16] 2.81 8.44
19970812 1800] 0.47] 3.12 241.88 19970827 1800[ 0.16] 3.12 227.81
19970813 0] 047 344 222.19 19970828 0] 031] 2.5 222,19
19970813 600l 047 3.12 236.25 19970828 6001 031] 2.5 272.81
19970813 1200] 0.31] 3.44 137.81 19970828 1200 031 2.5 22.5
19970813 1800] 0.16] 2.81 165.94 19970828 1800 0.16] 3.12 168.75
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Date Time step |[H(m) [T (s) |Direction(deg) Date Time step [H (m) |T (s) |Direction(deg)
19970829 0] 0.31] 2.81 253.12 19970913 0] 0.16] 3.12 112.5
19970829 600 0.31] 2.81 264.38 19970913 600 0.16] 2.5 109.69
19970829 12001 0.16] 2.81 168.75 19970913 1200f 0.16] 3.12 272.81
19970829 1800] 0.31 2.5 191.25 19970913 1800 0.16] 3.44 137.81
19970830 0] 031] 281 270 19970914 0| 0.16f 3.12 261.56
19970830 6001 0.31] 281 247.5 19970914 600 0.16] 3.12 264.38
19970830 1200 0.16] 2.81 140.62 19970914 1200f 0.16| 3.44 295.31
19970830 1800| 0.16] 2.81 202.5 19970914 1800f 0.16| 3.75 132.19
19970831 0] 0.31] 2.8l 233.44 19970915 0] 031f 2.81 264.38
19970831 600 0.31] 281 300.94 19970915 600 0.16f 3.12 267.19
19970831 12001  0.31] 3.12 225 19970915 1200] 0.16f 3.12 298.12
19970831 1800 0.31] 3.75 174.38 19970915 1800 0.16] 3.12 140.62
19970901 0] 047] 2.81 244.69 19970916 ol 031 25 143.44
19970901 600 047] 281 278.44 19970916 600 0.47| 2.81 272.81
19970901 1200 047 3.12 163.12 19970916 1200 0.47] 3.44 126.56
19970901 1800 047 3.12 191.25 19970916 1800| 0.94| 3.75 165.94
19970902 0] 0.62] 3.75 247.5 19970917 0| 031 3.75 230.62
19970902 6001 047] 3.12 239.06 19970917 600 0.47] 2.81 298.12
19970902 12001 047 3.12 160.31 19970917 1200  0.16] 3.12 298.12
19970902 18001 047 3.12 168.75 19970917 1800| 0.16] 3.44 81.56
19970903 0] 047] 3.12 264.38 19970918 0| 047| 3.12 140.62
19970903 6001 0.31] 3.44 230.62 19970918 6001 0.31] 2.81 295.31
19970903 1200 0.16] 3.44 132.19 19970918 1200f 0.16] 3.12 348.75
19970903 1800] 0.31 2.5 185.62 19970918 1800 031} 3.12 188.44
19970904 0] 047] 3.12 219.38 19970919 0] 047] 2.81 323.44
19970904 600f 0.31] 2.81 261.56 19970919 600[ 031 3.12 272.81
19970904 1200 0.31] 3.44 174.38 19970919 12001 0.31] 3.44 343.12
19970904 1800 0.62] 2.81 185.62 19970919 1800 0.31] 3.12 182.81
19970905 0] 0.62] 3.44 227.81 19970920 0| 047| 3.44 329.06
19970905 600 0.31] 3.12 306.56 19970920 600 0.47| 3.75 267.19
19970905 1200f 0.16f 3.44 196.88 19970920 1200] 0.47] 3.75 337.5
19970905 1800 0.47 2.5 317.81 19970920 1800 0.47| 4.06 205.31
19970906 0] 031 344 264.38 19970921 0| 047| 4.06 334.69
19970906 600 0.31] 3.12 272.81 19970921 600 047 3.12 143.44
19970906 1200 0.16] 3.44 109.69 19970921 1200 0.47| 3.12 315
19970906 1800 0.16] 2.81 146.25 19970921 1800 0.47] 3.75 253.12
19970907 0] 0.16] 2.81 213.75 19970922 0] 047| 438 286.88
19970907 6001 0.16] 2.81 300.94 19970922 6001 047] 3.75 64.69
19970907 12001 0.31] 2.81 112.5 19970922 12001 047] 3.75 64.69
19970907 1800 0.16] 2.81 213.75 19970922 1800 0.62| 4.06 205.31
19970908 0] 0.16] 3.12 275.62 19970923 0| 0.62| 4.06 227.81
19970908 600 0.16] 3.12 219.38 19970923 600 0.47| 4.06 241.88
19970908 1200f 0.16f 3.12 140.62 19970923 1200] 0.47] 3.75 253.12
19970908 1800 0.31 2.5 275.62 19970923 1800 0.31] 3.75 351.56
19970909 0] 0.16] 3.12 205.31 19970924 0| 047| 3.44 250.31
19970909 600 0.16] 3.12 258.75 19970924 600[ 047 5 309.38
19970909 1200f 0.16 2.5 357.19 19970924 1200 0.47] 531 174.38
19970909 1800 0.16f 3.12 171.56 19970924 1800 0.47| 4.69 140.62
19970910 0] 031 2.5 109.69 19970925 0| 031| 438 137.81
19970910 600 0.16 2.5 317.81 19970925 6001 0.31] 3.44 289.69
19970910 1200f 0.16 2.5 95.62 19970925 1200 0.47] 531 174.38
19970910 1800] 0.16 2.5 151.88 19970925 1800 0.16| 3.44 61.88
19970911 0] 0.31] 2.8l 45 19970926 0 047| 3.12 278.44
19970911 600 0.16] 281 199.69 19970926 600 031] 3.12 244.69
19970911 12001 0.16] 2.81 2.81 19970926 12001 0.31] 3.44 233.44
19970911 1800 0.16] 2.81 143.44 19970926 1800 0.16| 3.44 174.38
19970912 0] 0.31] 2.8l 196.88 19970927 0| 031 2.81 2475
19970912 600 0.16 2.5 8.44 19970927 600 031f 3.12 272.81
19970912 1200f 0.16 2.5 343.12 19970927 1200 0.31] 3.12 233.44
19970912 1800 0.16] 2.81 132.19 19970927 1800 0.31] 2.5 140.62
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Date Time step |[H(m) [T (s) |Direction(deg) Date Time step |[H (m) |T (s) |Direction(deg)
19970928 0] 031 281 222.19 19971013 0] 0.16] 2.81 61.88
19970928 600 0.16] 3.12 227.81 19971013 600 0.16f 3.12 2.81
19970928 1200 0.16] 3.12 180 19971013 1200 047| 3.12 182.81
19970928 1800 0.31] 281 70.31 19971013 1800 031 2.81 16.88
19970929 0] 031 3.75 253.12 19971014 0| 0.16] 3.44 84.38
19970929 600 0.31] 3.5 239.06 19971014 600 0.16f 3.12 354.38
19970929 12001 0.16] 3.12 244.69 19971014 12001  0.62] 3.12 354.38
19970929 1800 0.16] 3.44 73.12 19971014 1800 0.31f 2.81 39.38
19970930 0] 0.16] 2.81 264.38 19971015 0| 0.16f 2.81 233.44
19970930 600] 0.31 2.5 255.94 19971015 600 0.16f 3.12 8.44
19970930 1200 0.16 2.5 196.88 19971015 1200 0.31] 2.81 289.69
19970930 1800 0.16] 3.12 75.94 19971015 1800| 0.16f 2.81 50.62
19971001 0] 047] 281 255.94 19971016 0] 0.16] 2.81 233.44
19971001 600 0.47] 281 247.5 19971016 600 031 2.81 33.75
19971001 1200 0.16] 3.12 345.94 19971016 1200 047 2.5 357.19
19971001 1800 0.16] 3.12 64.69 19971016 1800 0.31f 2.81 22.5
19971002 0] 0.31] 2.8l 253.12 19971017 0 031 2.81 45
19971002 600 0.31 2.5 258.75 19971017 600 0.31] 2.81 30.94
19971002 1200 0.16] 2.81 16.88 19971017 1200 031 2.5 5.62
19971002 18001 0.16] 3.12 87.19 19971017 1800| 0.47| 4.06 92.81
19971003 0] 0.16] 3.12 168.75 19971018 0 031f 3.44 323.44
19971003 600 0.31 2.5 253.12 19971018 6001 047] 3.12 5.62
19971003 1200 0.16 2.5 351.56 19971018 12001 0.47] 2.81 329.06
19971003 1800 0.16] 2.81 210.94 19971018 1800 0.31f 2.81 67.5
19971004 0] 0.16] 2.81 309.38 19971019 0 031 3.12 5.62
19971004 600 0.31] 3.12 50.62 19971019 600 047 3.12 202.5
19971004 1200f 0.16 2.5 87.19 19971019 1200f 0.47| 2.81 329.06
19971004 1800 0.16] 2.81 177.19 19971019 1800 0.31] 3.12 61.88
19971005 0] 0.16] 3.12 64.69 19971020 0| 031 3.75 75.94
19971005 600 0.31] 3.12 222.19 19971020 600 0.31f 4.06 239.06
19971005 12001 031 3.12 278.44 19971020 1200f 0.16f 3.44 59.06
19971005 1800] 0.31 2.5 157.5 19971020 1800  0.16] 3.75 42.19
19971006 0] 0.62] 3.44 191.25 19971021 0] 0.16] 3.75 56.25
19971006 600 0.62] 3.75 126.56 19971021 600 031 2.81 278.44
19971006 1200 0.78] 4.69 160.31 19971021 1200 0.16f 2.81 340.31
19971006 1800 0.94] 4.06 177.19 19971021 1800 0.16f 3.12 75.94
19971007 0] 0.78] 438 236.25 19971022 0] 0.16] 2.81 244.69
19971007 6001 0.62] 3.75 180 19971022 6001 0.16] 2.5 250.31
19971007 1200 0.47] 4.06 171.56 19971022 1200f 0.31f 2.81 329.06
19971007 1800 0.31] 3.75 163.12 19971022 1800 0.16] 3.12 61.88
19971008 0] 031] 4.06 264.38 19971023 0| 0.16] 2.5 264.38
19971008 600 0.31] 3.44 326.25 19971023 600 0.16f 2.5 272.81
19971008 1200 0.31] 281 334.69 19971023 1200f 0.16f 2.81 16.88
19971008 1800 031 2.81 351.56 19971023 1800 0.16] 3.12 87.19
19971009 0] 0.16 2.5 326.25 19971024 0| 0.16] 3.12 230.62
19971009 600] 0.31 2.5 340.31 19971024 600 0.16f 2.81 284.06
19971009 1200 0.47] 3.12 340.31 19971024 1200 0.16f 3.12 39.38
19971009 1800 0.16] 2.81 123.75 19971024 1800 0.16f 3.12 47.81
19971010 0] 0.16] 3.12 64.69 19971025 0 047 25 112.5
19971010 600 0.16 2.5 261.56 19971025 600 0.62] 2.81 309.38
19971010 12001 047 3.12 309.38 19971025 12001 0.31] 2.81 2.81
19971010 1800 0.31] 3.75 33.75 19971025 1800 0.16f 2.81 101.25
19971011 0] 0.16] 3.75 61.88 19971026 0| 0.16] 3.12 140.62
19971011 600 0.16] 3.44 104.06 19971026 600 0.16f 3.12 300.94
19971011 1200 0.16] 3.44 135 19971026 1200 031 2.5 61.88
19971011 1800 0.16] 3.44 154.69 19971026 1800 0.31] 2.81 132.19
19971012 0] 0.16] 3.12 180 19971027 0| 0.16] 2.81 28.12
19971012 600 0.16] 3.12 292.5 19971027 600 031 3.12 337.5
19971012 1200 0.16] 3.12 292.5 19971027 1200 0.62| 3.12 28.12
19971012 1800 0.16] 3.44 39.38 19971027 1800 047 3.12 53.44
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Date Time step |H(m) [T (s) |Direction(deg) Date Time step |H (m) |T (s) |Direction(deg)
19971028 0] 031 3.12 56.25 19971112 0] 0.31] 3.75 292.5
19971028 600] 0.47] 2.81 320.62 19971112 600]  0.31] 4.06 317.81
19971028 1200 1.09] 3.44 5.62 19971112 12001 0.47] 4.69 348.75
19971028 18001 0.94] 3.75 19.69 19971112 1800 0.47| 3.75 29531
19971029 0] 078] 3.12 28.12 19971113 0] 031 4.69 292.5
19971029 600 1.09] 3.75 30.94 19971113 600 047 5 303.75
19971029 1200 1.25] 3.75 14.06 19971113 1200 0.31 5 343.12
19971029 1800 1.09] 3.75 2.81 19971113 1800 0.47 5 106.88
19971030 0] 0.78] 3.12 306.56 19971114 0] 0.31] 4.69 205.31
19971030 600] 1.25] 4.06 42.19 19971114 600]  0.47] 4.69 275.62
19971030 1200 1.25] 3.75 16.88 19971114 1200  0.47| 4.69 306.56
19971030 1800 1.25] 4.06 5.62 19971114 1800 0.47| 438 109.69
19971031 0] 094] 344 36.56 19971115 0] 047] 3.44 315
19971031 600] 1.41] 4.06 36.56 19971115 600 031| 3.44 295.31
19971031 1200 1.56] 4.06 16.88 19971115 1200f 0.16] 4.06 253.12
19971031 1800 1.41] 4.38 351.56 19971115 1800f 0.31| 4.38 171.56
19971101 0] 094] 344 50.62 19971116 0] 0.31] 3.44 208.12
19971101 600 1.25] 4.38 45 19971116 600] 0.31] 3.12 241.88
19971101 1200f 1.88] 4.38 14.06 19971116 1200f 0.31| 438 135
19971101 1800] 1.25] 4.06 345.94 19971116 1800 0.31] 4.06 185.62
19971102 0 1.41] 375 47.81 19971117 0] 0.31] 3.44 255.94
19971102 600 2.03 5 30.94 19971117 600l 0.31] 3.12 168.75
19971102 12001 1.56] 4.06 351.56 19971117 12001  0.16] 4.06 343,12
19971102 1800 1.09] 3.75 345.94 19971117 1800 0.16] 4.06 199.69
19971103 0] 1.09] 344 334.69 19971118 0] 0.16] 4.38 104.06
19971103 600 1.41] 4.38 340.31 19971118 600 0.16] 3.75 286.88
19971103 1200 1.56] 4.06 345.94 19971118 1200 0.47| 2.81 354.38
19971103 1800] 2.03] 4.69 345.94 19971118 1800f 0.31] 3.12 67.5
19971104 0] 281 5.31 30.94 19971119 0] 0.31] 2.81 30.94
19971104 600] 4.06] 6.25 154.69 19971119 600 0.31] 2.81 78.75
19971104 1200 1.88 5 120.94 19971119 12001  0.62] 3.75 19.69
19971104 1800 1.88 5 59.06 19971119 1800 0.62] 3.75 354.38
19971105 0] 1.72] 438 343.12 19971120 0] 0.62] 438 329.06
19971105 600] 1.56] 4.38 5.62 19971120 600 0.78 5 345.94
19971105 12001 1.56] 4.06 340.31 19971120 12001 0.78] 3.75 28.12
19971105 1800] 0.94] 344 320.62 19971120 1800 0.47] 3.75 343.12
19971106 0] 078] 3.12 331.88 19971121 0] 0.31] 3.75 255.94
19971106 600 0.94] 3.44 8.44 19971121 600] 0.31] 4.06 334.69
19971106 1200 1.09] 3.75 357.19 19971121 1200 0.62| 3.44 357.19
19971106 1800 0.94] 3.75 348.75 19971121 1800 0.47| 3.44 303.75
19971107 0] 0.78] 3.12 320.62 19971122 0] 0.31] 4.38 281.25
19971107 600 0.94] 3.44 5.62 19971122 600 0.31| 4.06 289.69
19971107 1200f 1.09] 3.75 357.19 19971122 1200 0.31| 4.06 348.75
19971107 1800f 0.62] 3.44 5.62 19971122 1800f 0.31f 3.12 334.69
19971108 0] 047] 281 334.69 19971123 0] 0.16] 438 104.06
19971108 600] 0.62 3.12 343.12 19971123 600] 0.16] 3.44 289.69
19971108 1200 1.09] 4.06 340.31 19971123 1200f 0.16] 4.06 340.31
19971108 1800 0.78] 3.75 5.62 19971123 1800f 0.16] 4.06 104.06
19971109 0] 047] 281 337.5 19971124 0] 0.16] 4.06 241.88
19971109 600 0.62] 3.12 343.12 19971124 600] 0.16] 2.81 236.25
19971109 1200 0.94] 3.75 357.19 19971124 1200 0.16] 2.81 56.25
19971109 1800f 0.62] 3.12 354.38 19971124 1800f 0.16] 3.44 126.56
19971110 0] 031 3.12 334.69 19971125 0] 0.47] 2.81 188.44
19971110 600 0.78] 3.12 348.75 19971125 600] 0.47] 3.12 267.19
19971110 12001 0.78] 3.44 5.62 19971125 1200 0.47| 3.44 157.5
19971110 1800 0.47] 3.12 345.94 19971125 1800 0.47| 3.12 194.06
19971111 0] 031 344 317.81 19971126 0] 047] 3.12 208.12
19971111 600] 0.47 2.5 337.5 19971126 600] 0.31] 3.12 199.69
19971111 1200 0.62] 3.44 348.75 19971126 1200 0.31] 2.81 194.06
19971111 1800 0.47] 3.12 11.25 19971126 1800f 0.16] 3.12 177.19
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Date Time step [H(m) |T(s) |Direction(deg) Date Time step |H (m) [T (s) |Direction(deg)
19971127 0] 0.16] 2381 199.69 19971212 0 1.72] 4.38 354.38
19971127 600 0.16] 2.81 233.44 19971212 600 1.72| 4.69 50.62
19971127 1200f 0.16] 3.12 140.62 19971212 1200 234 5 5.62
19971127 1800 0.16] 3.44 165.94 19971212 1800 1.41| 4.06 2.81
19971128 0] 0.16 2.5 227.81 19971213 0 1.25| 3.75 11.25
19971128 600 0.16] 3.12 241.88 19971213 600 1.25| 4.06 14.06
19971128 1200 0.16] 3.12 182.81 19971213 1200 1.56] 4.38 14.06
19971128 1800 0.16] 3.44 168.75 19971213 1800 1.25| 3.75 354.38
19971129 0] 0.16] 2.81 225 19971214 0 1.25] 4.06 348.75
19971129 600 0.16] 2.81 281.25 19971214 600 1.25| 3.75 334.69
19971129 1200f 0.16] 3.12 343.12 19971214 1200 1.09| 3.75 348.75
19971129 1800 0.16] 3.12 191.25 19971214 1800] 0.94| 3.44 351.56
19971130 0] 0.16] 344 196.88 19971215 0 1.56] 4.06 36.56
19971130 600 0.16] 3.44 295.31 19971215 600 1.41] 4.06 33.75
19971130 1200 0.16] 3.75 306.56 19971215 12001  2.03| 4.69 14.06
19971130 1800 0.16] 3.75 104.06 19971215 1800 1.41| 4.06 8.44
19971201 0] 0.16] 4.06 222.19 19971216 0 1.56| 4.38 45
19971201 600 0.31] 344 295.31 19971216 600 1.41| 4.06 98.44
19971201 1200 0.31] 2.81 34594 19971216 1200 1.72| 4.38 14.06
19971201 1800 0.31] 3.75 115.31 19971216 1800 1.09| 3.75 343.12
19971202 0] 031] 438 357.19 19971217 0 1.09| 3.75 2.81
19971202 600 0.62] 531 11.25 19971217 600 1.09| 4.06 343.12
19971202 1200 0.62] 3.75 47.81 19971217 1200 1.25| 3.75 5.62
19971202 1800 0.94] 4.06 5.62 19971217 1800] 0.94| 3.44 354.38
19971203 0] 0.62] 4.06 53.44 19971218 0] 0.62] 3.12 343.12
19971203 600f 1.09] 3.75 42.19 19971218 600]  0.94f 3.75 354.38
19971203 1200 1.56] 4.06 30.94 19971218 12001  0.62] 2.81 354.38
19971203 1800 1.09] 4.06 30.94 19971218 1800 0.31f 2.81 8.44
19971204 0] 094] 375 42.19 19971219 0] 0.16] 2.81 315
19971204 600 1.09] 4.06 33.75 19971219 600 0.31f 2.81 329.06
19971204 1200 1.25] 4.06 11.25 19971219 1200 0.47| 2.81 351.56
19971204 1800 0.94| 3.75 5.62 19971219 1800 0.47| 3.12 357.19
19971205 0] 0.78] 3.75 53.44 19971220 0] 0.16] 2.81 275.62
19971205 600 0.94] 4.06 42.19 19971220 6001 0.16] 2.81 284.06
19971205 1200 1.25] 4.06 2.81 19971220 1200 0.16] 2.5 2.81
19971205 1800 0.94] 3.75 2.81 19971220 1800 0.31f 2.81 53.44
19971206 0] 0.62] 3.12 340.31 19971221 0] 0.16] 2.81 284.06
19971206 600 0.78] 3.44 337.5 19971221 600] 0.16[ 3.12 329.06
19971206 1200 0.94] 3.75 340.31 19971221 12001 031 2.5 348.75
19971206 1800 0.62 3.44 334.69 19971221 1800 0.31] 2.81 25.31
19971207 0] 0.31] 344 326.25 19971222 0] 0.16] 2.81 185.62
19971207 600 0.31] 4.06 300.94 19971222 6001 0.16] 2.81 326.25
19971207 12001 0.62| 3.44 123.75 19971222 12001 0.16] 2.5 5.62
19971207 1800 0.62] 3.44 334.69 19971222 1800 0.31| 2.81 16.88
19971208 0] 031 344 326.25 19971223 0] 0.16] 2.81 267.19
19971208 600 0.31] 4.06 300.94 19971223 600] 0.16] 2.5 300.94
19971208 1200 0.31] 2.81 354.38 19971223 1200  0.16] 3.44 357.19
19971208 1800 0.31] 3.12 104.06 19971223 1800 0.31] 2.81 59.06
19971209 0] 031 344 354,38 19971224 0] 0.16] 3.44 270
19971209 600 0.47] 281 47.81 19971224 600] 0.16f 3.75 348.75
19971209 1200 1.41] 4.06 16.88 19971224 12000 031 2.5 357.19
19971209 1800 1.25] 3.75 8.44 19971224 1800 0.31] 2.81 67.5
19971210 0] 094] 3.75 30.94 19971225 0] 031] 3.44 337.5
19971210 600f 1.09] 3.75 348.75 19971225 600] 031 3.12 329.06
19971210 1200 1.25] 4.06 357.19 19971225 1200] 0.78| 3.12 5.62
19971210 1800 0.94] 3.44 357.19 19971225 1800] 0.47| 3.44 25.31
19971211 0] 0.62] 3.12 2.81 19971226 0] 031 3.75 306.56
19971211 600 1.56] 4.06 315 19971226 600] 0.31| 4.06 331.88
19971211 1200f 1.56] 4.38 11.25 19971226 1200] 0.62f 3.12 348.75
19971211 1800 1.25] 4.06 351.56 19971226 1800] 0.47| 3.12 30.94
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Date Timestep |H(m) |T(s) [Direction(deg)
19971227 0] 031 3.44 33.75
19971227 600 0.31] 3.12 354.38
19971227 12001 0.62] 3.12 8.44
19971227 1800 0.62] 3.44 331.88
19971228 0] 047 344 326.25
19971228 6001 0.31] 3.12 53.44
19971228 12001 0.78] 3.44 11.25
19971228 18001 0.78] 3.44 354.38
19971229 0] 047 344 348.75
19971229 600 0.62| 3.12 16.88
19971229 1200 1.09] 3.75 2.81
19971229 1800 0.94] 3.75 348.75
19971230 0] 0.62] 3.12 312.19
19971230 600 0.62| 3.12 351.56
19971230 1200 0.94| 3.44 348.75
19971230 1800 0.62] 3.44 348.75
19971231 0] 0.31] 3.12 337.5
19971231 6001 047 2.81 340.31
19971231 12001 0.94] 3.44 348.75
19971231 18001 0.62] 3.12 354.38
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6-7 fquigu 2561

21-22 fugney 2561

2-4 Un3NAU 2562

Station
dso (mm) Sorting dso (mm) Sorting dso (mm) Sorting
1 - - 0.17 0.34 0.74 0.91
2 - - 0.17 0.59 0.125 1.13
3 - - 0.17 0.42 0.16 0.84
a4 - - 0.17 0.31 0.20 1.11
5 - - 0.21 0.55 0.2 0.84
6 - - 0.18 0.60 0.21 0.45
7 - - 0.18 0.45 0.20 0.89
8 - - 0.18 0.39 - -
9 - - 0.18 0.97 0.21 0.36
10 0.17 0.24 0.18 0.46 0.21 0.42
11 0.20 1.22 0.18 0.38 - -
12* - - 0.20 1.22 0.77 0.73
13% - 4 0.5 1.13 0.66 0.75
14 0.17 0.34 0.18 0.92 0.20 0.51
15 0.29 0.67 0.18 0.66 0.49 0.57
16 0.24 0.69 0.18 0.59 - -
17 0.31 0.74 0.20 0.61 0.78 0.68
18 0.31 0.94 0.18 0.68 0.52 0.58
19 0.48 0.74 0.17 0.47 0.16 0.98
20.1 0.56 0.81 0.45 0.64 0.41 0.88
20.2 0.19 1.30 = - - -
21 0.45 1.04 0.34 0.97 - -
22.1 0.52 0.82 0.37 0.68 0.52 0.50
22.2 - - - - 0.77 1.20
23 0.39 1.15 0.47 0.83 0.61 1.04
24 0.48 0.65 0.47 0.81 0.54 0.73
25 - - 0.36 0.79 0.45 0.60
26 - - 0.43 0.86 - -
27 - - 0.27 0.50 0.41 0.56
28 - - 0.18 0.51 0.40 0.47
29 0.65 1.02 0.25 0.61 0.18 0.67
30.1 - - 0.18 0.38 0.30 0.46
30.2 - - 0.18 0.39 - -
31 0.17 0.40 0.17 0.15 0.21 0.55

* sediment in Pranburi River
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M3 A2 AUENTRNIINEAMUBINENBUWIEN Fumia Core 1

Core 1 Jetty N
Sample NO. Depth (cm) Water Content | Bulk density | Dry density A ——
From To (%) (kg/m”3) (kg/m”"3)

1 0 1 3 1202 1166 0.552
2 1 2 3.2 1294 1252 0.518
3 2 3 29 1232 1197 0.54
4 3 4 3 1269 1232 0.526
5 4 5 3.1 1366 1324 0.491
6 5 6 2.7 1407 1369 0.474
7 6 7 2.7 1337 1301 0.5
8 7 8 2.6 1310 1277 0.509
9 8 9 3.4 1337 1292 0.503
10 9 10 2.8 1372 1334 0.487
11 10 11 2.8 1352 1313 0.495
12 11 12 3.1 1341 1298 0.501
13 12 13 2.9 1433 1391 0.465
14 13 14 3.1 1243 1204 0.537
15 14 15 4.4 1311 1254 0.518
16 15 16 3.8 1080 1039 0.6
17 16 17 3.7 1412 1359 0.477
18 17 18 4 1301 1248 0.52
19 18 19 3.9 1276 1227 0.528
20 19 20 4.6 1263 1206 0.536
21 20 21 6.2 1289 1209 0.535
22 21 22 5.6 1389 1312 0.496
23 22 23 5.9 1338 1259 0.516
24 23 24 5.7 1303 1229 0.527
25 24 25 6.1 1629 1529 0.412
26 25 26 6.7 1325 1235 0.525
27 26 27 4.8 1283 1221 0.53
28 27 28 4 1272 1220 0.531
29 28 29 3.7 1273 1225 0.529
30 29 30 3.6 1477 1424 0.452
31 30 31 3.7 1229 1183 0.545
32 31 32 3.6 1321 1273 0.511
33 32 33 3.6 1220 1176 0.548
34 33 34 37 1187 1143 0.56
35 34 35 3.8 1353 1302 0.499
36 35 36 3.8 1298 1248 0.52
37 36 37 3.9 1201 1154 0.556
38 37 38 4 1256 1205 0.536
39 38 39 4 1335 1281 0.507
40 39 40 3.7 1265 1219 0.531
41 40 41 5.5 1115 1054 0.595
42 41 42 3.9 1202 1157 0.555
43 42 43 4.9 1299 1236 0.525
44 3 44 3.7 1424 1371 0.473
45 44 45 3.5 1191 1149 0.558
46 45 46 3.3 1217 1177 0.547
47 46 47 3.4 1177 1138 0.562
48 47 48 3.3 1249 1208 0.535
49 48 49 3.2 1121 1085 0.583
50 49 50 2.7 1194 1162 0.553
51 50 51 3.1 1340 1298 0.501
52 51 52 33 1371 1326 0.49
53 52 53 3 1263 1225 0.529
54 53 54 3.5 1307 1262 0.515
55 54 55 39 1257 1210 0.535
56 55 56 3.8 1327 1277 0.509
57 56 57 3.9 1372 1318 0.493
58 57 58 3.7 1437 1384 0.468
59 58 59 3.5 1339 1293 0.503
60 59 60 3.7 1275 1228 0.528
61 60 61 3.6 1418 1366 0.474
62 61 62 3.7 1400 1348 0.482
63 62 63 3.6 1273 1227 0.528
64 63 64 3.4 1251 1208 0.535
65 64 65 3.6 1346 1297 0.501
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M54 A.2 (118) AMANTRNINIEATNYDINLNBULUIAN Mumia Core 1

Core 1 Jetty N
Sample NO. Depth (cm) Water Content | Bulk density | Dry density Porosity Rtk
From To (%) (kg/m”3) (kg/m”"3)

66 65 66 4.1 1635 1569 0.397
67 66 67 3.6 1238 1193 0.541
68 67 68 4.1 1280 1227 0.528
69 68 69 4.1 1370 1314 0.495
70 69 70 3.8 1613 1552 0.403
71 70 71 4.2 1416 1356 0.478
72 71 72 4.4 1116 1067 0.59
73 72 73 5.3 1447 1370 0.473
74 73 74 5.9 1534 1444 0.445
75 74 75 6.2 1278 1198 0.539
76 75 76 6.3 1396 1307 0.497
77 76 77 6.1 1371 1288 0.505
78 77 78 5.8 1436 1354 0.479
79 78 79 5.5 1457 1377 0.47
80 79 80 5.2 1424 1349 0.481
81 80 81 5.9 1542 1451 0.442
82 81 82 6.7 1671 1560 0.4

83 82 83 6.4 1471 1377 0.47
84 83 84 7.6 1512 1397 0.463
85 84 85 7.4 1665 1542 0.407
86 85 86 7.2 1375 1276 0.509
87 86 87 6.5 1451 1357 0.478
88 87 88 6.3 1410 1321 0.492
89 88 89 7.2 1545 1433 0.449
90 89 90 10.4 1800 1612 0.38
91 90 91 10.3 1367 1226 0.528
92 91 92 12.4 1525 1336 0.486
93 92 93 14.3 1742 1493 0.426
94 93 94 17 1701 1412 0.457
95 94 95 14.6 1520 1298 0.501
96 95 96 14.9 1233 1049 0.597
97 96 97 16.4 1764 1475 0.433
98 97 98 16.6 1664 1388 0.466
99 98 99 16.9 1878 1560 0.4

100 99 100 16.9 1655 1376 0.471
101 100 101 15.2 1961 1662 0.361
102 101 102 14.6 1632 1394 0.464
103 102 103 14.8 1662 1416 0.455
104 103 104 15 1674 1423 0.453
105 104 105 14.7 1888 1611 0.38

106 105 106 15.8 1709 1440 0.446
107 106 107 15.8 1418 1194 0.541
108 107 108 15.1 1740 1477 0.432
109 108 109 15.3 1435 1215 0.533
110 109 110 15.7 1890 1594 0.387
111 110 111 15.4 1734 1467 0.436
112 111 112 16.2 1871 1568 0.397
113 112 113 16.1 1749 1467 0.436
114 113 114 16.4 1842 1540 0.408
115 114 115 16.1 1947 1634 0.372
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M54 A.3 ANENTRNIINIEANYBINZNBULULIAN AL Core 2

Core2 Breakwater
Sample NO. Depth (cm) Water Content | Bulk density | Dry density Porosity et
From To (%) (kg/m"3) (kg/m"3)

1 0 1 52 1534 1453 0.441
2 1 2 3.8 1205 1160 0.554
3 2 3 32 1247 1206 0.536
4 3 4 32 1271 1231 0.527
5 4 5 3.1 1155 1119 0.57
6 5 6 3.4 1258 1216 0.532
T 6 7 3.9 1320 1269 0.512
8 7 8 3.9 1401 1347 0.482
9 8 9 4.4 1103 1055 0.594
10 9 10 4.1 1254 1202 0.538
11 10 11 5 1332 1265 0.513
12 11 12 5.3 1321 1251 0.519
13 12 13 5 1298 1224 0.529
14 13 14 6 1328 1248 0.52
15 14 15 7 1327 1233 0.526
16 15 16 9 1527 1389 0.466
17 16 17 10.2 1492 1340 0.485
18 17 18 11.4 1613 1430 0.45
19 18 19 9.1 1302 1183 0.545
20 19 20 9 1530 1393 0.464
21 20 21 8.4 1441 1320 0.492
22 21 22 8.5 1586 1451 0.442
23 22 23 8 1542 1419 0.454
24 23 24 7 1493 1389 0.466
25, 24 25 59 1478 1390 0.465
26 25 26 6.4 1308 1224 0.529
27 26 27 %S 1667 1542 0.407
28 27 28 72 1350 1254 0.518
29 28 29 . 1885 1753 0.326
30 29 30 7 1721 1601 0.384
31 30 31 7.3 1308 1212 0.534
32 31 32 72 1574 1462 0.438
33 32 33 5:1 1430 1358 0.478
34 33 34 5.4 1439 1361 0.476
35 34 35 6.1 1357 1274 0.51
36 35 36 6.5 1410 1319 0.493
37 36 37 7.4 1629 1508 0.42
38 37 38 7.1 1375 1277 0.509
39 38 39 7: 1374 1268 0.512
40 39 40 9.4 1386 1256 0.517
41 40 41 10.3 1529 1371 0.473
42 41 42 9.7 1415 1277 0.509
43 42 43 9.8 1454 1311 0.496
44 43 44 9.2 1476 1340 0.485
45 44 45 10.5 1686 1508 0.42
46 45 46 10.7 1451 1296 0.502
47 46 47 11.8 1526 1346 0.482
48 47 48 12.4 1515 1327 0.49
49 48 49 13.8 990 853 0.672
50 49 50 14.3 1501 1286 0.505
51 50 51 14.2 1607 1379 0.47
52 51 52 14.3 1617 1385 0.467
53 52 53 13.5 1437 1244 0.522
54 53 54 10.5 1405 1257 0.517
55 54 55 T1.7 1458 1287 0.505
56 55 56 14.2 1558 1337 0.486
57 56 57 15.1 1708 1451 0.442
58 57 58 10.6 1693 1514 0.418
59 58 59 8.5 1464 1340 0.485
60 59 60 9.9 1403 1263 0.514
61 60 61 10.5 1506 1348 0.481
62 61 62 9.9 1702 1533 0.41
63 62 63 8.7 1397 1275 0.51
64 63 64 8.3 1509 1384 0.468
65 64 65 11.1 1703 1514 0.418
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M54 A.3 (718) AuANTRNIANENMTBINENBULUIAN AN Core 2

Core 2 Breakwater
Sample NO. Depth (cm) Water Content | Bulk density Dry density Py R
From To (%) (kg/m”3) (kg/m”3)

66 65 66 12.4 1690 1481 0.43

67 66 67 11.9 1516 1335 0.487
68 67 68 8.5 1611 1473 0.433
69 68 69 7.5 1658 1534 0.41

70 69 70 8.9 1509 1375 0.471
71 70 71 9.4 1603 1452 0.441
72 71 72 10.5 1586 1419 0.454
73 72 73 11.9 1728 1523 0.414
74 73 74 14.8 1780 1516 0.417
75 74 75 16.3 1674 1402 0.461
76 75 76 16.9 1799 1494 0.425
77 76 77 17.3 1765 1459 0.439
78 77 78 17.1 1881 1559 0.4

79 78 79 16.3 1795 1501 0.423
80 79 80 16.5 2007 1675 0.356
81 80 81 16.4 1850 1547 0.405
82 81 82 16.8 1856 1545 0.406
83 82 83 16.9 1954 1624 0.375
84 83 84 16.8 1955 1627 0.374
85 84 85 16.5 1802 1505 0.421
86 85 86 16.6 1965 1640 0.369
87 86 87 16.7 1928 1605 0.383
88 87 88 16.6 1876 1565 0.398
89 88 89 15.9 1801 1515 0.417
90 89 90 15.2 2084 1767 0.321
91 90 91 15.4 1778 1504 0.422
92 91 92 14.9 1917 1631 0.373
93 92 93 15.1 1964 1668 0.358
94 93 94 16.7 1834 1527 0.413
95 94 95 18.4 1994 1627 0.374
96 95 96 18.9 1894 1537 0.409
97 96 97 19.2 1857 1500 0.423
98 97 98 20.3 1729 1378 0.47
99 98 99 20.1 1865 1490 0.427
100 99 100 20 1837 1469 0.435
101 100 101 19.3 1892 1527 0.413
102 101 102 19.1 1973 1597 0.386
103 102 103 17.7 1912 1573 0.395
104 103 104 17.1 2068 1714 0.341
105 104 105 16.9 1832 1522 0.415
106 105 106 17.3 2005 1657 0.363
107 106 107 17.5 1957 1615 0.379
108 107 108 17.3 1908 1578 0.393
109 108 109 16.4 1913 1598 0.385
110 109 110 16.4 2076 1735 0.333
111 110 111 16.2 2755 2309 0.112
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M54 A.4 AENTRNIINIEANYBINZNBULLIAN AW Core 3

Core 3 Jetty S Upper
Sample NO. Depth (cm) Water Content | Bulk density Dry density Pz Remark
From To (%) (kg/m”3) (kg/m”3)

1 0 1 54 798 755 0.71

2 1 2 4.4 1522 1455 0.44

3 2 3 4.2 1099 1053 0.595
4 3 4 4.5 1496 1429 0.45

5 4 5 5.1 1253 1189 0.543
6 5 6 5.8 1457 1373 0.472
7 6 7 5 1363 1295 0.502
8 7 8 4.8 1548 1473 0.433
9 8 9 53 1379 1305 0.498
10 9 10 53 1457 1380 0.469
11 10 11 5.3 1556 1473 0.433
12 11 12 52 1276 1209 0.535
13 12 13 52 1552 1472 0.434
14 13 14 52 1516 1437 0.447
15 14 15 5.4 1589 1504 0.422
16 15 16 52 1369 1298 0.501
17 16 17 4.8 1414 1346 0.482
18 17 18 5 1466 1393 0.464
19 18 19 5:5 1333 1259 0.516
20 19 20 5.6 1697 1601 0.384
21 20 21 5.8 1596 1503 0.422
22 21 22 5.9 1584 1491 0.427
23 22 23 6.1 1622 1523 0414
24 23 24 5.9 1421 1337 0.486
25 24 25 6.3 1573 1474 0.433
26 25 26 6.9 1694 1576 0.394
27 26 27 8 1577 1451 0.442
28 27 28 9.5 1852 1676 0.355
29 28 29 10.4 1762 1579 0.393
30 29 30 11.7 1647 1455 0.44

31 30 31 13 1571 1366 0.475
32 31 32 13.8 1819 1568 0.397
33 32 33 14.4 1856 1589 0.389
34 33 34 13.9 1600 1377 0.47

35 34 35 4.1 1176 1128 0.566
36 35 36 4.8 1583 1507 0.42

37 36 37 5 1428 1356 0.478
38 3 38 4.7 1201 1144 0.56

39 3 39 5 1408 1338 0.485
40 39 40 5.5 1409 1331 0.488
41 40 41 5.8 1350 1272 0.511
42 41 42 5.9 1358 1277 0.509
43 42 43 7.4 1607 1488 0.428
44 43 44 7.1 1653 1526 0.413
45 44 45 10.1 1466 1318 0.493
46 45 46 12.4 1538 1347 0.482
47 46 47 10.7 1640 1465 0.437
48 47 48 15.2 2046 1736 0.332
49 48 49 11.3 1334 1183 0.545
50 49 50 8.1 1532 1408 0.459
51 50 51 8.3 1508 1384 0.468
52 51 52 9.9 1781 1604 0.383
53 52 53 10 1781 1602 0.384
54 53 54 8 1375 1265 0.513
55 54 55 8.4 1517 1390 0.465
56 55 56 15 1364 1261 0.515
57 56 57 7:1 1324 1230 0.527
58 57 58 10 1755 1580 0.392
59 58 59 15.2 1719 1457 0.44

60 59 60 16.6 2046 1706 0.344
61 60 61 17 1648 1367 0.474
62 61 62 17.3 1747 1445 0.444
63 62 63 17.5 1682 1387 0.466
64 63 64 17.4 1632 1348 0.482
65 64 65 17.2 1527 1264 0.514
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M54 A4 (718) AuANTRMIANENNTBINENBULUIAN ANl Core 3

Core 3 Jetty S Upper
Sample NO. Depth (cm) Water’ Content | Bulk density Dry density Porosity Remark
From To (%) (kg/m"3) (kg/m”"3)
1 0 1 5.4 798 755 0.71
2 1 2 4.4 1522 1455 0.44
3 2 3 4.2 1099 1053 0.595
4 3 4 4.5 1496 1429 0.45
5 4 5 5.1 1253 1189 0.543
6 5 6 5.8 1457 1373 0.472
7 6 7 5 1363 1295 0.502
8 7 8 4.8 1548 1473 0.433
9 8 9 5.3 1379 1305 0.498
10 9 10 5.3 1457 1380 0.469
11 10 11 5.3 1556 1473 0.433
12 11 12 5.2 1276 1209 0.535
13 12 13 5.2 1552 1472 0.434
14 13 14 5.2 1516 1437 0.447
15 14 15 5.4 1589 1504 0.422
16 15 16 5.2 1369 1298 0.501
17 16 17 4.8 1414 1346 0.482
18 17 18 5 1466 1393 0.464
19 18 19 5.5 1333 1259 0.516
20 19 20 5.6 1697 1601 0.384
21 20 21 5.8 1596 1503 0.422
22 21 22 5.9 1584 1491 0.427
23 22 23 6.1 1622 1523 0.414
24 23 24 5.9 1421 1337 0.486
25 24 25 6.3 1573 1474 0.433
26 25 26 6.9 1694 1576 0.394
27 26 27 8 1577 1451 0.442
28 27 28 9.5 1852 1676 0.355
29 28 29 104 1762 1579 0.393
30 29 30 11.7 1647 1455 0.44
31 30 31 13 1571 1366 0.475
32 31 32 13.8 1819 1568 0.397
33 32 33 14.4 1856 1589 0.389
34 33 34 13.9 1600 1377 0.47
35 34 35 4.1 1176 1128 0.566
36 35 36 4.8 1583 1507 0.42
37 36 37 5 1428 1356 0.478
38 37 38 4.7 1201 1144 0.56
39 38 39 5 1408 1338 0.485
40 39 40 5.5 1409 1331 0.488
41 40 41 5.8 1350 1272 0.511
42 41 42 5.9 1358 1277 0.509
43 42 43 7.4 1607 1488 0.428
44 43 44 7.7 1653 1526 0.413
45 44 45 10.1 1466 1318 0.493
46 45 46 12.4 1538 1347 0.482
47 46 47 10.7 1640 1465 0.437
48 47 48 15.2 2046 1736 0.332
49 48 49 11.3 1334 1183 0.545
50 49 50 8.1 1532 1408 0.459
51 50 51 8.3 1508 1384 0.468
52 51 52 9.9 1781 1604 0.383
53 52 53 10 1781 1602 0.384
54 53 54 8 1375 1265 0.513
55 54 55 8.4 1517 1390 0.465
56 55 56 7.5 1364 1261 0.515
57 56 57 7.1 1324 1230 0.527
58 57 58 10 1755 1580 0.392
59 58 59 15.2 1719 1457 0.44
60 59 60 16.6 2046 1706 0.344
61 60 61 17 1648 1367 0.474
62 61 62 17.3 1747 1445 0.444
63 62 63 17.5 1682 1387 0.466
64 63 64 17.4 1632 1348 0.482
65 64 65 17.2 1527 1264 0.514
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M54 A.5 AENURNIINIEANYRINENBULUIEN Fuvis Core 4

Core 4 Jetty S Upper
. Depth (cm) Water Content | Bulk density | Dry density Porosity Remark
Sample NO.
From To (%) (kg/m”3) (kg/m”3)

1 0 1 6.2 1113 1043 0.599
2 1 2 4.3 1389 1329 0.489
3 2 3 3.1 1476 1431 0.45
4 3 4 2.6 1102 1073 0.587
5 4 5 3 1329 1289 0.504
6 5 6 2.8 1337 1299 0.5
7 6 7 3.2 1270 1230 0.527
8 7 8 3.6 1288 1242 0.522
9 8 9 3.6 1324 1276 0.509
10 9 10 3.5 1488 1436 0.448
11 10 11 3.5 1314 1269 0.512
12 11 12 2.9 1634 1585 0.39
13 12 13 3 1791 1737 0.332
14 13 14 33 1515 1465 0.437
15 14 15 3.3 1714 1658 0.362
16 15 16 2.9 1541 1496 0.425
17 16 17 3.4 1575 1522 0.414
18 17 18 3.5 1714 1654 0.364
19 18 19 3.9 1526 1467 0.436
20 19 20 4.1 1893 1815 0.302
21 20 21 4 1666 1599 0.385
22 21 22 4.2 1673 1603 0.384
23 22 23 4.1 1754 1682 0.353
24 23 24 357 1419 1366 0.475
25 24 25 3.9 1607 1547 0.405
26 25 26 4.3 1389 1329 0.489
27 26 27 3.8 1741 1675 0.356
28 27 28 4.1 1741 1669 0.358
29 28 29 4.3 1570 1501 0.423
30 29 30 6.9 1542 1436 0.448
31 30 31 4.2 1736 1663 0.361
32 31 32 3.8 1664 1600 0.385
33 32 33 4.2 1500 1437 0.447
34 33 34 5 1725 1638 0.37
35 34 35 4.6 1485 1416 0.455
36 35 36 4.6 1373 1310 0.496
37 36 37 5 1399 1328 0.489
38 37 38 5.7 1503 1417 0.455
39 38 39 5.4 1209 1144 0.56
40 39 40 4.2 1457 1395 0.463
41 40 41 4.3 1329 1272 0.511
42 41 42 4.8 1666 1587 0.39
43 42 43 6 1513 1423 0.453
44 43 44 5.8 1454 1369 0.474
45 44 45 7.1 1528 1419 0.454
46 45 46 8.1 1486 1365 0.475
47 46 47 9.7 1316 1189 0.543
48 47 48 11.3 1540 1366 0.475
49 48 49 11.6 1329 1174 0.548
50 49 50 15.1 1803 1531 0.411
51 50 51 14.2 1410 1210 0.535
52 51 52 12.7 1910 1667 0.359
53 52 53 9.7 948 856 0.671
54 53 54 19.5 1500 1208 0.535
55 54 55 18.2 2025 1657 0.363
56 55 56 16.6 1695 1413 0.456
57 56 57 14.3 1475 1264 0.514
58 57 58 10.8 1625 1449 0.443
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M54 A.5 (918) AMANTRNIANIENTNYDINENBULWIAN Ul Core 4

Core 4 Jetty S Upper
Depth (cm) Water Content | Bulk density Dry density Porosity Remark
Sample NO.
From To (%) (kg/m”3) (kg/m”3)
59 58 59 9.5 1617 1463 0.437
60 59 60 9.3 1580 1433 0.449
61 60 61 10.5 1646 1473 0.433
62 61 62 10.3 1527 1369 0.473
63 62 63 9.7 1552 1402 0.461
64 63 64 9.2 1802 1637 0.37
65 64 65 8.4 1297 1188 0.543
66 65 66 10.7 1721 1537 0.409
67 66 67 11 1561 1389 0.466
68 67 68 10.5 1415 1267 0.513
69 68 69 11.7 1929 1703 0.345
70 69 70 10.2 1456 1307 0.497
71 70 71 15 1724 1466 0.436
72 71 72 14.5 1911 1633 0.372
73 72 73 17.3 1780 1473 0.434
74 73 74 15.2 1751 1485 0.429
75 74 75 18.3 1800 1471 0.434
76 75 76 19.1 1833 1484 0.429
717 76 77 18.1 1841 1507 0.42
78 71 78 15.9 1872 1575 0.394
79 78 79 14.2 1886 1619 0.377
80 79 80 15.8 2168 1825 0.298
81 80 81 13.3 1889 1637 0.371
82 81 82 13.9 1726 1486 0.429
83 82 83 151 2040 1733 0.334
84 83 84 155 1895 1601 0.384
85 84 85 14 1818 1564 0.399
86 85 86 14.5 1919 1642 0.369
87 86 87 19.7 1927 1548 0.405
88 87 88 20.5 2118 1684 0.352
89 88 89 21.2 1833 1444 0.444
90 89 90 20.2 1691 1349 0.481
91 90 91 11.6 2276 2013 0.226
92 91 92 14.1 1697 1457 0.44
93 92 93 17.8 1972 1621 0.376
94 93 94 19.3 619 500 0.808
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N5UsIIUAFUUSZANENI5LARUNVRINZNDUS NS ULUUT18DY GENESIS

NM3@NwIN5IUA suLUasuuveil sdag wuudaesadamanilao sz g neld
LUUI1889 Generalized Model for Simulating Shoreline Change (GENESIS) 8110w ¢
Usziiumdulsyansmandousavesmzneu (K1, K2) Tlgarimunzaunsuiuuusiasdly
Uszgnilddrassnsasuutasuuavieilsnudeulvlunsding q Tagen K1 (Jueinsi
dusunsindeuiivesnansiaiiesanady dium K2 Wuasiidmsunsiadeudivesuia
nefiosnnssuathneils TunsAnenldussfiuadudssavansindeusvesnzneu (K1,

[ a1 v 41' Y « a v &
K2) wuadunsflneulazrddllasINSauAUNIgLaE AT i’]ﬂﬁ&@ﬂﬂﬂﬁ@@iﬂu

1 AdudsEansusuminIsiaaaunvesnsnauneilanauiilaseasig
NsUTEIUAALUSEANSNISIAAURIVRIRENaY (K1, K2) Aaulnisyinlasenis wJu
nsaEnwlunsfidnen 1.1 Tunisataelanivunel K2 asfl windu 0 waziukusan K1=0.4,
0.5, 0.6, 0.7 waz 0.8 laufnrualikuIvelel 2510 (P.A. 1967) WuUiSuduveInIsase
WUUINAD9 hazrvua lkudueilalut) 2526 (A.A. 1983) kag 2537 (A.A.1994) Wuwuivieils

dmsumsaeuiieunnsg Iy (calibration) wagvmuaey (verification) auasu

Naﬂ']iﬁ'e]ULﬁEJUSJ'WIig']‘L!

ansaeuisusaT g uwuIenaswly 16 U (@ 2510-2526/ A6, 1967-1983)
wueilaiSeuazeInIUAIREBUTENIN 0-24.5% Navuensidsunlamneiliuas
ArANLAAIAAA euTBRINEET s UL T e ld N wdienisenne Fuand
Tup1319 0.1 Tnsran1swadsunlaieilafildainisiuned Aduuszsans s q wuand
wualtumswasundasneiisimilousy nasnuuusiassdlddiuin wwveilaineigu
wifefinisdsuwdasiiesnituueiiad asetufuetwuldilinanisdsunla
wnnfiAntuate fuandlugl .10 wesidesanarwiuud K1 Adudlusuudiaes ld
dmalmeil avdsunlasinstuegradited ey lunsinuidsadenlddn K1=0.5 Auwa
nsAnwluTIgsuues U.S. Army Corps of Engineers (2002b) GTfQizudwmé’mﬂizﬁw'éé’mm
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Abstract. Pranburi Jetties, a pair of long jetties with a length of 800 m and 860 m, have been
constructed at the Pranburi River inlet, located on the western coast of the Gulf of Thailand
since 1999 to stabilize the river mouth. The purposes of this study were to evaluate the
responses of shoreline due to the construction of Pranburi Jetties, and the accuracy of the
One-Line model (OLM) on predicting the shoreline change due to construction. Based on
the shoreline positions retrieving from aerial photographs and satellite imagery during 1967-
2018, the difference in shoreline evolution before and after the construction of the jetties
was evaluated using ArcGIS and Digital Shoreline Analysis System. The predicted shorelines
using the One-Line model were compared with the image-analyzed shorelines for evaluating
the accuracy of the model. The results indicated that the constructdon of Pranburi Jettes
had caused the shoreline accretion at the vicinity of the jetties with the maximum accretion
of up to 300 m in 2018. The land growth of 16.2 and 9 ha took place at the northern and
southern coasts, respectively. The percentage of errors between the predicted and the image-
analyzed shoreline varied from 2 to 13,000 percent with an average of 250 percent.
Misprediction in shoreline change using 2 numerical model caused unnecessary construction
of three detached breakwaters at the northern coast of the jetty.

Keywords: Coastal structure, shoreline change, sediment characteristics, One-Line model,
monitoring.
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1. Introduction

Coastal structures are constructed along coastal zones
for many purposes, such as to control wave and storm
surge action and to stabilize a beach. They ate also crucial
to the establishment of safe and efficient navigation
channels and harbor areas [1]. Jetties are common
structures built parallel to the inlet channels to channelize
an inlet’s tidal flow and to reduce the shoaling of the
channel by littoral material [2], [3]. The presence of a jetty
may alter hydrodynamic regimes, and sediment erosion
and/or deposition are consequently created or
redistributed. Therefore, the monitoring of jetties’
performance in protecting navigation and their impact on
their surrounding are technically required. Additionally,
projects with new designs or projects designed with the
aid of mathematical or hydraulic model studies should be
monitored to provide prototype verification of model
studies [3].

Most coastal structures reccive some monitoring,
which may consist of a periodic site visit, accurate surveys,
or obscrvation of environment factors [3], [4]. Results
from a monitoring program technically provide
information on the need for future maintenance and the
modification of the project. Nevertheless, the information
will be useful for designing future similar structures, so
monitoring program is quite common in engineering
works worldwide [3]-[10]. In Thailand, many coastal
structures have been employed by cither public authorities
or private sectors during the past half-century. The
structures have been used to protect the assets and to
reduce the threats from coastal erosion and flooding.
However, the monitoring of the coastal project in
Thailand has rarcly been documented. [11].

The Pranburi Inlet is one of the most important
locations for a fishery in Prachuap Khiri Khan Province,
which is located in the western part of the Gulf of
Thailand (Fig. 1). The Pranburi River mouth had
experienced a shoaling of the navigation channel due to
river sediment and longshore sediment transport
deposited at the river mouth. "This shoaling had to render
continuous dredging with a cost of about 80,000
USD/year. To stabilize the Pranburi navigation channel.
The Pranburi Jetties Project was developed by the Marine
Department [12], and the construction of the jettcs was
completed in 1999.

In the design process of the Pranburi Jetties project,
the One-Line numerical model [13], [14], were used to
predict the impact of the designed jetties on shoreline
change of the Pranburi Coast. The required data for the
model simulaton mainly consisted of wind and wave
characteristics, initial shoreline, bathymetry, sediment
transport data, and the dimension of the design structure
[13]. However, with the limitatdons of the One-Line modcl
itself and the quality and quantity of available input data,

the predicted shoreline response due to the design jetty
may contain uncertainty to some extent.

Up to the present, the One-Line model is still widely
used as a standard method for studying the shoreline
response due to coastal development projects in Thailand
[15]-[17]. The monitoring of the Pranburi Jetties project
that has been operated for two decades may contribute
some useful information to improve coastal planning and
development in ‘Thailand. The objectives of this paper are
i) to evaluate the impacts of the Pranburi Jetties on
shoreline change and ii) to assess the accuracy of the One-
Line model on predicting the shoreline change due to the
construction of the Pranburi Jetties. The results of this
study can be used to improve not only coastal engineering
design, planning and management in the western coast of
the Gulf of Thailand but hopefully to be used as a
reference for coastal studies worldwide.

2. Study Area

In order to monitor the impact of Pranburi Jetties,
the study arca covered the coastal system from Khao
Takiap (in the local language, the meaning of “Khao” is a
mountain) to Khao Kalok, Prachuap Khiri Khan Province
as shown in Iig. 1. Shoreline orientation was in the north-
south direction from 12° 31' to 12° 20'N latitude and 99°
58' to 100°E longitude with a coastline length of about 20
km. The average beach slope along the coast varied
between 1:200 and 1:800. |12]. Beach materials were
mainly characterized by sand, gravel, and silt with the
minority of mollusk, coral and plant contained [18].
Within the Pranburi coastal system, the Pranburi River is
the primary fluvial sediment supplied into the Pranburi
Coast. Based on the suspended sediment data observed at
the hydrological statdon operated by the Royal Irrigation
Department (RID) (I'ig. 1), the annual suspended
sediment load was about 9,700 metric tons/year [19].

The climate of the study arca is dominated by the
Nottheast (NE) and Southwest (SW) monsoons. The NE
monsoon prevails during October-January generating
strong wind and waves in a north-northeast direction. In
contrast, the SW monsoon, which starts from April to
September, induces wind and waves in a south-southwest
directon. Significant wave height ranged between 0.1-1.5
m with the wave period of 2-3 seconds |20}, |21].

Due to the shoaling problem at the Pranbusi River
mouth, the Pranbuti Jetties project was developed by the
Marine Department in 1996 to stabilize the river mouth
for navigation purposes [12]. In the process of structural
design, shoreline changes due to the proposed jetties were
predicted using the One-Line model. Table 1 shows the
summarty of oceanographic and meteorological data,
including the dimension of the jetties, which wete used as
the input paramecters for analyzing shorcline response duc
to the construction of the Pranburi Jetties.
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Fig. 1. Location map of the study area and coastal structures along the coast.

The predicted shoreline positions adjacent to the
Pranburi River mouth due to the construction of a pair
of Pranburi Jetties are depicted in Fig. 2. Results from
the shoreline simulation suggested that the construction
of the 800 m-long jetties on the north and 860 m-long
on the south would cause 2 maximum shoreline erosion
of -67 m at the northern coast of the jetty and created a
maximum shoreline accumulation of 175 m on the
south of the jetty after 25 years of the construction.
Therefore, the construction of three detached
breakwaters after the completion of the jetties was
recommended to mitigate the shoreline erosion on the
northern coast. Additional breakwaters could be added
afterward depend on the degree of the jetties impact
[12]. In 1999, the Pranburi Jettes were built along with
the construction of three 45-m long detached
breakwaters at the northern coast of the jetties (Fig. 3b).

3. Material and Method

3.1. Shoreline Data Source and Extraction
Historical shoreline positions between 1967 and
2018 were extracted from aerial photographs and
satellite imagery. Details of the data sources used in this
study and their uncertainty are shown in Table 2. In
order to eliminate the distortion of the imagery data, all
images were geo-referenced and rectified into Universal
Transverse Mercator with the World Geodetic System
1984 (WGS1984) using  Geographic  Information
System software (ArcGIS) version 10.4. Then, the
natural shoreline positdons of fourteen-time periods
were delineated using shoreline proxy suggested by
Zhang et al. (2014) [22]-[24]. Meanwhile, roads, bridges,

dikes, seawalls, and structures were also used to define
the coastline of artificial or urbanized coasts [11]. The
errors associated with orthorectification are shown in
Table 2.

Regarding the tidal range of 1.45 m and the beach
face slope of 1:4 [12], the tdal effect can cause
uncertainty of about 5.8 m. Shoreline change pattern
prior to the construction of the Pranburi Jetties was
studied based on shoreline position extracted from
aerial photographs of 1967, 1976, 1983, and 1994. The
changes of shoreline positions after the constructon of
the jetties were derived from aerial photos and satellite
imagery taken in 1998, 2009, and 2012-2018.

The rates of shoreline change along the Pranburi
Coast were calculated by the Digiral Shoreline Analysis
System (DSAS) version 4.3, which is an ArcGIS
extension [25]. The 210 transects with a spacing of 100
m were generated perpendicular to Pranburi shoreline
(Fig. 3a) for measuring the changes of the shoreline
positions between 1967 and 2018. The difference of
shoreline positions between two successive shorelines
was calculated at each transect and then were used to
analyze long- and short-term shoreline changes. The
rate of long-rerm shoreline change for each transect was
calculated using Weighted Linear Regression (WLR)
method, which has low positional uncertainty values
when determining the regression [25]-[29]. However,
short-term rates of shoreline change between difference
dates at certain points of interest were calculated using
End Point Rate (EPR) technique [26], [30], [31].
Moreover, the pattern of coastal area changes between
consecutive years was used to estimate sediment
transport direction between Khao Kalok and Khao
Takiap.
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Table 1. Summary of the parameters used in the coasral
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engineering study of the Pranburi Jertes project [12].

Designed parameter

Wave data

- Period

- Significant wave height (H,) (m)

- Significant wave period (T)) (s)
Wind data

- Period
Wave hindcasting data

- Return periods (yr)

- Significant wave height (H,) (m)

- Significant wave period (T)) (s)

- Directon (degree) (percent occurrence)
Water level

- Mean highest high water (m MSL)
- Lowest low water (m MSL)
Dredging

- Maximum volume (m?*/yr)

- Average volume (m?/yr)

- Minimum volume (m3/yr)
Longshore sediment transport

- Northward (m3/yr)

- Southward (m?/yr)

- Gross (m*/vr)

- Net (m3/yr)

Sediment properties

- Pranburi River mouth

- 1-km from Pranburi River mouth
Shoreline change model parameters

- Depth of closer (m)

- Wave breaking (degree)

- Longshore sediment transport (m?/vr)

- Length of jetty (m)

Method / data
Hua Hin oceanographic buoy (THAI-7)
1994
0.5-1.5
2-3
Hua Hin meteorological station
1981-1992 (12 years)
JONSWAP method
50
3.75
4.0-9.0
45° (3.4%), 90° (5.3%), 135° (4.5%), 157° (3.4%)

0.86
-1.74

465,025
153,940
7,000
Shore Protection Manual Method (1984)
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Fig. 2. Comparison between predicted shorelines and the image-analyzed shorelines near the Pranburi River mouth

due to the construction of the Pranburi Jetties.
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Fig. 3. a) Transects used in shoreline change evaluation and the locadons of sediment sampling. b) Historical shoreline
changes and coastal engineering structures at the Pranburi River mouth.

Table 2. Summary of the data used for assessing the shoreline change along the Pranburi Coast between 1967 and 2018.

Year Data Source Scale (m) Pixel size RMSE
(m) (m)
1967 | Aerial photograph | Royal Thai Survey Department 1:50,000 1.2 2,95
1976 | Aerial photograph | Royal Thai Survey Department 1:15,000 0.4 0.84
1983 | Acrial photograph | Royal Thai Survey Department 1:15,000 0.4 0.82
1994 | Acrial photograph | Royal Thai Survey Department 1:50,000 1.25 1.32
1998 | Aerial photograph | Royal Thai Survey Department 1:50,000 111 1.01
2009 Sarellite image Google Larth pro 1:700 0.9 0.40
2012 Satcllite image Google Earth pro 1:700 1 0.51
2013 Satellite image Google Farth pro 1:700 1.5 0.78
2014 Satellite image Google Parth pro 1:700 0.9 0.50
2015 | Orthophotograph | Royal Thai Survey Department 1:50,000 1.5 0.00
2016 Satellite image Google Farth pro 1:700 0.9 0.50
2017 Satellite image Google Earth pro 1:700 0.9 0.46
2018 Satcllite image Google Iarth pro 1:700 1.2 0.63

3.2. Wave and Sediment Data Collection and

Analysis

Wave data and beach sediment characteristics are
the parameters that play crucial roles in coastal and
shoreline change processes.  Regarding the Pranburi
Jetty design, observed wave and sediment data were
limited. In this study, wave information and sediment
characteristics of the Pranburi Coast were collected for
monitoring the significant factors involving the design
of jetty. The 6-hourly observed wave information from
Hua Hin Buoy during the period 1997-2000 was
obtained from the report on “Hydrographic and marine
structures studies” under the Survey and Detailed
Design on Southern Short-cut motorway Project [20].
Hua Hin oceanographic buoy operated by the Geo-
Informatics and Space Technology Development
Agency (Public Organization) (GISTDA) was deployed
at approximately 12°30" N 100° 10" E (Fig. 3a) with the

water depth of about 18 m. However, only the height
and period of waves were measured due to the
limitation of the wave sensor.

To study sediment characteristics of the Pranburi
Coast, three field surveys were carried out in June and
September 2018 (during the SW monsoon), and January
2019 (during the NE monsoon) to collect beach
materials along the Pranburi Coast (Fig. 3a). Beach
materials with a 10- to 20-cm deep were collected in the
surf zone. Forty-six samples were collected during the
SW monsoon, while twenty-five samples were collecred
during the NE monsoon. The ASTM method [32], a
standard test for particle-size analysis of soil, were used
to analyze the particle size of sediment samples. The
types of beach material along the coast were classified
using the Wentworth scale [33], [34]. The diameter of
the sediment particle was converted to the phi unit
using Eq. (1). Then, the sediment characteristics such as
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median (dso), mean (M,) and sorting (0;) defined by
Folk and Ward (1957) [35] was calculated using Eq. (2)-
(3). The dsp was grain size represents a particle size at
50 percentiles.

¢ = —log,d )

whete ¢ was the particle diameter in the phi unit,

and d was the diameter of a particle in mm.

$16+p50+(p84
M, = R0 @

$84—p16 | P95—5
o=  t s &)

where $5, $16, $50, $p84, and $95 represented
the particle diameter at 5, 16, 50, 84, and 95 percent in
phi unit, respectively.

3.3. Evaluation of One-Line Model Performance

One-Line model is commonly used to predict the
shape of shorcline in response to the coastal
development projects in Thailand, including the
Pranburi Jetties project. In this study, the performance
of the One-Line model on estimating the shoreline
response due to the jetties construction was assessed by
comparing the predicted shoreline and the shorelines
analyzed from the imagery data after the construction.
The predicted shoreline positions in 2009, 2014, and
2018 were reported by Marine Departmentin 1996 [12],
while the image-analyzed shorelines corresponding to
the predicted dates were extracted from satellite images,
as shown in Fig. 2. The absolute errors on prediction
were calculated using Liq. (4).

Y%error = |sas_—5p| X 100% “)

where S; was an image-analyzed shoreline
distance from the original baseline, and S, was a
predicted shorcline distance from the original basclinc.

4. Results

4.1. Historical of Shoreline Change

The study area was divided into four littoral zones
(Zones 1, 2, 3, and 4 in Fig. 1) to assess the shoreline
changc along the Pranburi Coast in detail. Zone 1 (Z1),
the northmost zone, had a 7.3 km long started from
Khao Takiap to Khao Tao (transects 1-73). Zone 2 (22),
the shortest coastline with a length of 1 km, consisted
of two pocket beaches lied between transects 77 and 79
and between 85 and 89. Zone 3 (Z3) covered Had Pran
Khiri (3.4 km long), which extended from Kho Tao to
the Pranburi River mouth (transects 95-129). Zone 4
(£4) was the southmost littoral zone lied between Laem
Ket and Had Naresuan (transects 130-210). The length
of the Z4 coastlinc was 8 km.

The results from shoreline change analysis for pre-
and post-construction of the jetties are illustrated and

summarized in Fig. 4 and Table 3, respectively. The
positive value indicates shoreline accretion and, the
negative value denotes shoreline recession. Figure 4
depicted the evolution of shoreline movement and
average shoreline change rates for pre- and post-
construction of the jetties. The responses of the
shoreline along the study area due to the construction
are discussed in detail as followed:

4.1.1. Shoreline changed during the period 1967-1994
(pre-Pranbuti Jettes construction)

Before the construction of the Pranburi Jetties
(1967-1994), about 60 percent of the Pranburi Coast
had advanced seaward with a total land growth of 30.6
ha (1.1 ha/yr). Regarding Table 3, the significant
shoreline accretion was found at Z3 (16 ha or 0.6 ha/yr)
and Z4 (9 ha or 0.33 ha/yr), where the Pranburi River
mouth is located. The maximum shoreline advance of
216 m occurred at the northern coast of the river mouth
(Z£3) due to the formation of sand spit (Fig. 3b). The Z1
and Z2 coastlines were relatively stable as their average
shoreline accumulation rates were less than 0.5 m/yr.
The remaining of the Pranburi coastline experienced
shoreline recession with an average rate at each zone of
less than -1.0 m/yr (Table 3). Total land loss duting this
period was about 9.1 ha (-0.34 ha/yr). However, the
erosion at Z1, Z2, and Z3 was insignificant as the
shoreline retreat rate in cach zone was less than -0.2
m/yt. The significant shoreline retreat occurred mainly
in Z4 (Laem Ket: Fig. 4a). The average and maximum
rates of shoreline retreat in Z4 were -0.5 and -1.0 m/yr,
respectively. ‘The land loss along the Z4 was 7.5 ha (-0.3
ha/yt), accounting for 82% of the total land losses of
the Pranburi Coast. The maximum shorcline recession
of -27 m was found at Laem Ket (transect 167). Results
from shoreline analysis of each littoral zone (Table 3)
indicate that the Pranburi Coast were prograding
scaward with the net change in the coastal arca of 21.5
ha before the construction of the Pranburi Jetdes.

4.1.2. Shoreline change during the period 1998-2018
(post-Pranburi Jetties construction)

Based on the analysis of shoreline positdons
between 1998 and 2018 (20 years after the Pranburi
Jetties construction) in Table 3, the percentage of
shoreline recession along the Pranbuti Coast reduced
from 40 to 31 percent after the construction. Therefore,
the percentage of shoreline accretion increased. The
average rate of land growth also slightly raised from
1.13 to 1.3 ha/yr resulting in the total land accretion of
about 27 ha. Moreover, the average rate of land loss
decteased from -0.3 to -0.1 ha/yr resulting in land loss
of about 2.4 ha.

After the construction of the jetties, the erosional
shoreline in the /21 littoral zone increased from 29 to 42
percent of 73 transects. The rate of land loss also
increased from 0.02 to 0.05 ha/yr, while the tate of land
growth remained unchanged (0.16 ha/yr). The
percentage of land loss in this littoral zonc increased to
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26 percent. The land loss consequently increased by 1.1
ha, even though the rate of shoreline erosion was
similar to that during the pre-construction. Meanwhile,
the mean shoreline accretion rate increased to 0.7 m/yr
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resulting in land accretion of 3.2 ha. The maximum land
growth rate also raised from 0.9 to 7.1 m/yr, and the
maximum shoreline advance of 142 m was found at Ban
Khao Tao (Fig. 4a).
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Fig. 4. a) Evolution of shoreline positions compared to the shoreline in 1967. b) Rates of shoreline change before and

after the Pranburi Jetties construction.

Table 3. Results of shoreline change analysis for pre- and post-construction of the Pranburi Jerties project.

Diit Pre-construction (1967-1994) Post-construction (1998-2018)

Z1 z2 73 74  Total z1 72 73 74  Total
Number of transects 73 8 34 80 195 73 8 34 80 195
Maximum shoreline retreat (m) -1 -6 -15 -27 -27 -8 -11 9 -23 -23
Maximum shoreline advance (m) 24 17 216 181 216 142 10 250 300 300
Land loss area (ha) 05 003 1.1 7.5 9.1 1.1 02 0.3 0.8 24
Land growth area (ha) 44 1.0 162 9.0 30.6 32 0.5 9.6 136 269
Area recession (percent) 11 3 6 45 23 26 29 3 6 8
Arca accretion (percent) 89 97 94 55 7 74 n 97 94 92
Shoreline recession (percent) 29 25 29 54 40 42 56 26 25 31
Shoreline accretion (percent) " 75 4! 46 60 58 44 74 75 69
Shoreline change rate (m/yr)
- Mean shoreline change rate 03 03 1.2 0.4 0.5 0.3 0.1 1.5 0.9 0.7
- Maximum retreat rate 04 02 -0.6 -1.0 -1.0 0.4 -0.6 -0.5 -1.2 -1.2
- Mean retreat rate 02 -01 02 -05 0.4 -0.1 -0.2 02 -03 -0.2
- Maximum accretion rate 0.9 0.6 8.0 6.7 8.0 741 0.5 125 15.0 15.0
- Mcan accretion rate 0.4 0.5 2.0 1.3 1.0 0.7 0.2 2.1 1.2 1.2

In Z2 (8 transects), the percentage of shoreline
retreat significantly increased to 56 percent of the

coastline. The land loss was insignificant compared to
those in other sub-littoral zones because of the low rate
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of shoreline retreat (-0.2 m/yr). The shoreline
accumulation in Z2 after the jetties construction was
also insignificant (0.2 m/yt) compared to the total land
growth of the study area. The maximum shoreline
advance was only 10 m over the past 20 years.

Of the 34 transects along with the Z3 littoral cell,
about 26 percent was eroding after the construction of
jetties at the northmost of the littoral zone with a similar
rate to the pre-construction shoreline recession rate (-
0.2 m/yt). The remaining shorcline extended seaward,
and the mean rate of shoreline accumulation was about
2.0 m/yt. Even though the maximum shoreline advance
of 250 m occurred at the Pranburi River mouth due to
the construction of the jetties, but the rate of land
acctetion in this littoral zone reduced from 0.6 ha/yr to
0.5 ha/yr.

In the Z4 littoral zone with 80 transects, the jetties
construction caused significant effects to shoreline
change patterns  (Fig. 4b). The percentage of
accumulating shoreline increased from 46 to 75 percent.
The mean shoreline accretion rate slightly decreased
from 1.3 to 1.2 m/yr, but it contributed a significant
land growth of 13.6 ha (50 percent of total land
accretion after the jetties construction). The maximum
shoreline advance of 300 m occurred at the southern
coast of the jetty (I'ig. 4a). Land growth was found
along the Laem Ket and Had Naresuan (Fig. 4a), which
were crosional zones before construction of the jetties.
Consequently, the mean shoreline recession in Z4 also
reduced from -0.5 to -0.3 m/yr.

4.2. Wave Characteristics and Beach Material

Based on 6-hourly observed wave data from Hua
Hin Buoy, time seties of wave height and wave period
between 1997 and 2000 were plotted as shown in Fig. 5
a) and b), respectively. However, the wave record
contained about 50 percent of missing data due to the
malfunction of the wave sensor and signal transmission
losses during severe climate conditions. According to
the wave data, approximately 51 percent of the valid
data was recorded during the SW monsoon (April-
September), while the remainder was measured during
the NE monsoon (October-March).

Regarding the statistical analysis of wave data, the
occurrence of the wave height and wave period during
the NE and SW monsoons are presented in Tables 4
and 5, respectively. The primary statistic parameters of
the available wave information were summarized in
Table 6. Based on Table 5, more than 90 percent of the
valid wave height was less than 1 meter with the wave
petiod of 2-5 seconds; almost 70 percent ranged
between 0.25 and 0.75 m. The wave height occutting
during the NE monsoon was generally higher than that
during the SW monsoon. The average wave height
measured during the NE and SW monsoons was 0.57
and 0.47 m, respectively (Table 6). The maximum wave
height of 4.06 m was observed in November 1997 as a
result of the tropical storm “Linda” event, while the
maximum wave height observed during the SW and
transitional monsoons were only 1.25 m. For the wave
period, the waves generated during the NE monsoon
had a slightly longer wave period than those produced
by the SW monsoons.

Properties
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Tig. 5. Time-series of wave data at Hua Hin oceanographic buoy during 1997-2000. a) wave height and b) wave period.
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Table 4. Distribution of wave height observed at Hua Hin buoy during 1997-2000.
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Wave height (m)
Monsoon Total
0-025 02505 05075 07510 10125 12515 15175 17520 >2.0
Northeast 159 476 197 198 80 17 21 3 6 1,157
(Oct-Mar) | (6.7%)  (0%)  (83%) (8.3%) (34%)  (0.7%)  (0.9%)  (0.1%)  (0.3%) | (48.6%)
Southwest 149 668 250 150 6 - - - 1,223
(Apr-Sep) | (6.3%) (28.1%) (103%) (6.3%)  (0.2%) (51.4%)
308 1,144 447 348 806 17 21 3 6 2380
Total | (129%) (48.1%) (18.8%) (14.6%) (3.6%) (0.7%)  (0.9%)  (0.1%)  (0.3%) | (100%)
Table 5. Distribution of wave period observed at Hua Hin buoy during 1997-2000.
M Wave period (s) Total
omseom 04 12 23 34 45 5-6 67 7-8 >8 o
Northeast - - 237 683 222 13 2 - - 1,157
(Oct-Mar) (10%)  (287%) (93%)  (0.5%)  (0.1%) (48.6%)
Southwest 316 821 84 2 1,223
(Apr-Sep) (132%) (34.5%) (3.6%)  (0.1) (51.4%)
- 553 1,504 306 15 2 - - 2,380
Total (232%) (63.2%) (129%) (0.6%)  (0.1%) (100%)
Table 6. Summary of wave statistics observed at Hua I oo
Hin buoy during 1997-2000. L 3) 71 22, 73 — b% i
Wavt} ) Northeast Southwest 08 — “ a 4 Ri\r:T mr;mm_ cs
characteristics | Monsoon Monsoon o B la e
Wave  Max .06 125 E06 {. .
height ~ Mean 0.57 0.47 £ - L S +
(m)  Min 0.10 0.10 Z 04 Then e
sD 0.37 0.20 = L P s -
Wave  Max 6.25 531 . RIS =
0.2 [a%e .8 vae ]
pefiod Mean | 347 327 ; Foen ae o1FS
@) l;ﬁl_';l 322 gi: 07|II||Il||Il| ||||L|||iVFS
— - 0 40 80 120 160 200
) . o i Transect number
For the sediment characteristic of the Pranburi L e
Coast, sediment properties analyzed from 71 sediment L2 L b) 71 zgi_ 74—pg
samples in the study area (Fig. 3a) are plotted in Fig, 6, “ s . . l':l_'anbun -
and the sediment properties in each littoral zone are 1= . N3 ver mogth
summarized in Table 7. The results from sediment Z . [aat q. . IMS
analysis indicared thar the beach of the Z1 littoral cell = 08 B g, e by :_
was mainly characterized by fine sand (Fig. 6a) ranged Z06 o - ; 1w , * A Mws
berween 0.13-0.21 mm with an average dso of less than 3 M s 3 4 L4 "R oa Ty
0.2 mm (Table 7). The grain size of the beach materials 04 ; *a Lo
was reladvely uniform throughout the Z1 cell and 02 * Hvws
seasonal independent. Beach marerials along the Z2 - L ! | | l._
Ll .- il Ll Ll 1
were categorized as fine to medium sand (dso = 0.2-0.5 0
0 10 80 120 160 200

mm) and poorly sorted during the SW monsoon. In
comparison, the sediment grain size increased to 0.66-
0.77 mm (coarse sand) with the moderately well sorting
during the NE monsoon. The characteristics of beach
materials at Z3 and 74 were relatvely similar in size and
dispersion (Table 7) but in the opposite direction (Fig.
5). The average ds; of the beach material during the SW
monsoon at Z3 and Z4 was 0.29 and 0.35 mm,
respectively. During NE monsoon, the grain size of the
beach materials became coarser sand with the dso of
0.47 mm for Z3 and 0.44 mm for Z4 (Fig. 6)

Transect number

@ Southwest monsoon
A Northeast monsoon

Fig. 6. a) Median grain size of beach material found
along the Pranburi Coast during the SW and NE
monsoon. (VES= very fine sand, F'S= fine sand, MS=
medium sand, CS= coarse sand) and b) Beach sediment
sort (VWS= very well sorted, WS= well-sorted, MWS=
moderately well sorted, MS= moderately sorted, PS=
poorly sorted).
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Table 7. Properties of beach materials along the Pranburi Coast during the SW and NE monsoons.

Properties 21 22 z3 z4
SW NE SW NE SW NE SW NE
Max | 021 0.21 0.50 0.77 0.56 0.78 0.66 0.77
Median  Mean | 0.18 0.19 0.35 0.72 029 0.47 0.35 0.44
(mm)  Min 0.17 0.13 020 0.66 0.18 0.16 0.17 0.18
SD 0.01 0.03 021 0.08 0.13 0.22 0.15 0.18
Max 026 022 042 072 054 0.76 0.62 0.81
Mean  Mean | 0.19 0.19 037 0.67 027 042 031 0.41
(mm)  Min 0.16 0.14 033 0.62 0.18 0.16 017 0.17
SD 0.03 0.03 0.06 0.07 0.10 0.21 0.13 021
Sorting Max 097 1.13 1.22 075 1.30 0.98 1.15 1.20
(ohi) Mean | 048 0.75 1.18 0.74 073 0.74 0.66 0.68
Min 024 0.36 113 073 0.47 0.57 0.15 0.30
SD 020 0.31 0.06 0.02 022 0.08 026 0.25

4.3. Errors in Shoreline Change Prediction

The positions of the image-analyzed shorclines
(transects 95-151) and the predicted shorelines due to
the construction of the Pranburi Jetties using the One-
Tine Model [12] were plotted, as shown in Fig. 2. The
transects 95-151 were divided into two portions to
cvaluate the cffectivencss of shorcline prediction at the
northern coast (transects 95-129) and southern
(transects 131-151) of the jetty. The comparison of
predicted and  image-analyzed  shoreline  changes
between transects 95-151 are summarized in Table 8.

Regarding Fig. 2, the results from the One-Line
model suggested that the construction of the jetties
would cause shoreline recession at the northern coast
and shoreline accretion at the southern coast. On the
north coast, the model simulation for 2009, showed that
the shoteline retreat would statt at the transect 95 and
reach the maximum recession of -31 m at transcct 129
adjacent to the jetty. Then, the shoreline recession
would increase overtimes with the maximum shoreline
retreat adjacent to the jetties of -43, -49, and -67 m in
2014, 2018, and 2024, respectively. Consequently, the
shoreline recession would cause land loss of 3.3 ha in
2009 to 8 ha in 2024. In contrast, the results from model
simulation indicated that the accreton of the shoreline
would take place on the southern coast between the
transects 131 (adjacent to the south jetty) and 151. The
maximum shoreline accretion was estimated at 110 m
in 2009 and would increase over time up to 172 m in
2024. they were resultng the land growth of 3.4 ha in
2009 to 8.5 ha in 2024 (Table 8).

However, the analysis of image-analyzed shoreline
changes after the jetties construction reveals that
shoreline accretion occurred on both the northern and

southern coast of the jetties (Fig. 2). On the notth shore
of the jetties, the shoreline retreat was found at Ban Bo
Kaeo (transect 96) with the maximum shoreline retreat
of -18 min 2009, but the shoreline then moved seaward,
and the maximum shoreline retreat was -9 m in 2018,
The remaining shore mainly had a shoreline deposition
trend. ‘The maximum shorcline aceretion of up to 250
m took place adjacent to the north jetty in 2018 instead
of the maximum retreat of -49 m as predicted. With the
average shoreline movement of 30 m in 2009, of 27 m
in 2014, and 32 m in 2018, the shoreline growths were
7.5,8.5,and 10 ha in 2009, 2014, and 2018, respectively.
Based on the comparison of the image-analyzed
and predicted shorelines (Table 8), the maximum
absolute error of shoreline prediction ranged from 267
m (in 2009) to 300 m (in 2018) at the northern coast.
Meanwhile, the maximum absolute errors of prediction
for the southern coast varied from 111 m (in 2009) and
160 m (in 2018). The average uncertaindes for the
shoreline prediction were 35-44 m for the northern
coast and 15-26 m for the southern coast. The
petcentage of absolute errors of the shoreline
prediction are summarized in‘I'able 9. It was found that,
with the model input parameters in Table 1, the
estimation of area changes on the southern coast agreed
with the change of arca analyzed from imagery data in
terms of shoreline response pattern (land growth). The
absolute error of the prediction varied between 2-655
percent. In contrast, the prediction of area changes
(land loss) on the northern coast was opposite to the
image-analyzed area changes, which predominated by
the land growth (Table 9). The uncertainty of the
predictions ranged from 6 to 13,000 percent.
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Table 8. Comparison of shoreline change berween the image-analyzed and predicted shorelines along transects 95-151.

Data 2009 2014 2018 2024
*N #*§ N § N § N §
Number of transects 35 20 35 20 35 20 35 20
Number of inverted shoreline direcrion 30 0 29 1 20 4 - -
Predicted area change (ha)
Recession area 33 0 48 0 6.5 0 8 0
Accretion area 0 34 0 5.1 0 068 0 85
Total 33 34 48 5.1 65 6.8 8§ 85
Actual area change (ha)
Recession area 03 0 0.2 01 0.2 04 - -
Accretion area 75 42 85 54 10,0 5.9 - -
T'otal 77 42 87 55 10.2 6.3 0 0
Predicted shoreline change (m)
Max 31 110 43 134 49 142 67 172
Mean -10 19 -14 28 -19 36 24 44
Min 04 0 -1 0 14 0 2200
sSD 10 32 14 40 18 47 22 53
Actual shoreline accretion (m)
Max | 237 221 237 276 250 300 - -
Mean 30 25 27 32 32 33 - -
Min 0 0 00 0 0 - -
SD 56 53 56 64 59 79 - -
Actual shoreline recession (m)
Max -18 0 -14 -14 9 -23 - -
Mean -6 - 50 -14 -5 -1 - -
Min -1 - -1 -14 -1 5
sD 7 - 5 - 3 8 - -
Absolute shoreline change (m)
Max 267 111 280 142 299 158 - -
Mean 35 15 43 26 44 26 - -
Min 03 0.2 02 1 02 2 - -
sD 60 25 64 29 71 35 - -

*N=Northern coast, **S=Southern coast

Table 9. Percentage of errors berween predicted and
image-analyzed shoreline changes at the northern (IN)
and southern (S) coasts of Pranburi Jetties (transects 95-

151).

Percentage 2009 2014 2018

of errors N S N S N S
Maximum 13,005 655 939 1,145 1,283 1,372
Mean 759 149 262 216 244 285
Minimum 26 2 10 13 6 11
SD 2,382 186 206 316 237 411

5. Discussion

5.1. Impact of Pranburi Jetty Project to Shoreline

Change

Based on the results from shoreline change analysis,
the Pranburi Coast before the Pranburi Jetties
construction was considered as a stable coast as the rate
of shoreline change mostly less than £1 m/yt except
near the Pranburi River mouth (43 and Z4). The 71,
7.2, and 73 littoral cells were separated by the natural
headland (hills and mounrains). Meanwhile, 23 and Z4

could be combined as a lirroral cell before the
construction of the jetties. The high rate of shoreline
accretion (up to 8.0 m/yr) occurred near the river
mouth as a result of fluvial and coastal sediment
processes. Riverine sediment was directly discharged
from the Pranburi River, which is the major river of this
coastal zone, and was deposited near the river mouth
during the wer season (September-December). The
sediment at the Pranburi River mouth was transported
toward the north by the wave during the SW monsoon
(April-September).  Then, it transported  back
southward due to the wave-induced by the NE
monsoon (October-January). Meanwhile, the longshore
sediment transported along the coast came from the
nonequilibrium coasts such as Leam Ket (in Thai,
“Leam” means convex beach) and Had Pran Kin
(located at the mid of Z3 as shown in Iig. 3). As the
alongshore sediment was rtransported in both
northward and southward directions due to the
influence of monsoons, the amount of longshore
sediment transported southward should be relatively
comparable to that transported northward.
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Marine Department reported that the suspended
sediment discharge from the Pranburi River was about
2,000 m?3/yr, while the longshore sediment transported
northward (S-N) and southward (N-S) were estimated
as 74,750 and 63,794 m?/yr, respectively [12].
Regarding the beach and sandspit formation observed
from the aerial photographs between 1967-1994 (Fig. 7),
longshore sediment transport was the major source of
sediment deposition. It was the cause of shoaling at the
river mouth. However, the formation of the beach and
sandspit at the Pranburi River mouth indicated the
higher N-S sediment transport than the S-N sediment
transport as the land growth area in the north of river
mouth (16.2 ha, 0.6 ha/yr) was higher than that in the
south (9.0 ha, 0.33 ha/yr) as shown in Fig. 7. Because
the NE monsoon induced the sediment transported
southward, the northern portion of Z3 such as Khao
Tao and Had Pran Khiri (Fig. 4a) were the potential
sources for the longshore sediment in this littoral cell as
about 30 percent of Z3 had experienced shoreline
erosion before the construction of the Pranburi Jerties.
Especially along the 2.4 km of Had Pran Khiri beach,
the significant shoreline erosion (about -0.5 m/yr) has
been observed. Before the jetties construction, the
average shoreline retreat rate along the Z3 seemed to be
low (less than -1 m/yr) because some sediment could
return during the SW monsoon season. Similarly, the
southern portion of the littoral cell (Z4) was the
potential source of longshore sediment during the SW
monsoon season. With the convex coastline shape and
the highest rate of shoreline retreat in Z4, Leam Ket
and Had Naresuan beaches (Fig. 4a) were the primary
sources of the longshore sediment of this littoral cell.
On the one hand, the sediment eroded from Leam Ket

0 250 S0 1,000
T A

transported southward during the NE monsoon and
then deposited at the end of the bay. On the other hand,
the sediment transported northward during the SW
monsoon and sank at the Pranburi River mouth.

After the completion of the Pranburi Jetties in
1999, the 73 and 74 littoral cells were separated by the
jetties. Consequently, the jerties performed as a new
headland for the Z3 and Z4. The N-S longshore
sediment transport during the NE monsoon has been
trapped by the north jetty resulting in land growth
during 1998-2018 of 10 ha (0.5 ha/yr) instead of land
loss of 6.5 ha as predicted (Table 8). The SW monsoon
induced S-N sediment transport, which was trapped by
the south jetty, causing the land deposition at the south
jetty of 5.9 ha (0.3 ha/yr), as shown in Fig. 7.

As mention above, the north jetty has trapped the
N-S sediment transport resulting in significant shoreline
accretion instead of shoreline recession as predicred by
the numerical model. Even though three breakwaters
were built right after the jetty construction, they were
not the primary cause of a significant shoreline
accretion in this portion as the shape of the shoreline
followed the equilibrium shape bay due to the jetty
instead of equilibrium shoreline due to the breakwater.
Moreover, because of the more considerable land
growth on the northern coast of the Pranburi River, the
sediment supply from the north was greater than the
estimated of longshore sediment due to the high wave
energy dominated by the NE monsoon. Therefore, the
construction of three breakwaters probably was
unnecessary because the jetty can trap the whole
longshore sediment from the north resulting in land
growth at the north of the jetties anyway.

Fig. 7. Evolution of shoreline change at Pranburi River mouth (the red line represented the shoreline in 1967).
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With the lengths of the south and north jetty of
800 m and 860 m, respectively, the jerty did not only
block the fluvial sediment from the Pranburi river
supplying to the Z3 and Z4 but also prevented seasonal
longshore sediment to move back to the source areas.
Consequently, it had caused the sediment deficit at the
sediment supply source of 73 and Z4. Even though the
results of the horizonral shoreline change analysis did
not show significant shoreline retreat ar Had Pran Khiri
(£3’s sediment source) after the construction of the
jetties, the length of private seawall along Had Pran
Khiri shoreline extended from 300 m in 1999 [19] to
900 m in 2018 (Fig. 1 and Fig. 7). Moreover, regarding
the field survey, the severe vertical shoreline erosion
was observed, as shown in Fig. 8a-b.

Fig. 8. a) Seawall at Had Pran Khiri (£3), b) Shoreline
erosion in 7.3, ¢) Seawall along with Lame Ket (Z4), and
d)-f) Property damages berween transect 134 — 140 (Z4).

Likewise, the results of shoreline analysis indicate
that the shoreline along Laem Ket, which was the
sediment source of Z4, migrated seaward up to present.
However, by considering the shoreline position of each
consecutive year of available aerial photographs (Fig. 4),
it was found that the shoreline had continuously
retreated  uncl  2009.  During  2009-2015, land
reclamation and seawall construction (Fig. 8c) were
applied along 3.4 km of Leam Ket to mitigate the
shoreline recession problem. Because the seawall was
used to stabilize the shoreline, then the Laem Ket beach
could not supply the sand sediment to the upcoast and
downcoast as previously. The adjacent unprotected area,
Ban Pak Nam Pran (transects 134-140), secemed to be a
new sediment source of Z4 as the significant of
shoreline retreat occurred in this area after 2009. Based

DOIL:10.4186/¢}.2020.24.4.1

on field observation, severe coastal erosion was found
in this area, as illustrated in Fig. 8 d-f.

Along with Z1, the significant shoreline changes,
especially shoreline accretion, were found only at the
northmost and southmost of the littoral cell after the
post-construction of the Pranburi Jetties period. The
construction of two short jetties caused the sediment
deposition at both locations at Khao Takiap channel
and Khao Tao (Fig. 1). A low degree of erosion was
found near the Khao Tao Jetty as a result of shoreline
adjustment to reach a new equilibrium. Meanwhile, the
7.2 coastline had a slight change in the rate of shoreline
change (0.1 m/yr). It can be implied that the
construction of Pranburi Jettes had an insignificant
impacr on the shorelines along Z1 and Z2 because
natural headlands separated them.

5.2. Effectiveness of Shoreline Change Prediction

Regarding the difference between the image-
analyzed shorelines and predicted shorelines by the
One-Line model (Table 8), the uncertainty (percentage
of absolute errors) of the shoreline change prediction
along the transects 95-151 due to the constructon of
Pranburi Jetties varied between 2 and 13,000 percent
(Table 9). The maximum and substandal degree of
errors were mainly found at the northern coast of the
jetty as the deposition took place after the jerry
construction instead of erosion as predicted. On the
southern coast of the jetties, even though the trend of
image-analyzed shoreline response agreed with the
prediction, the magnitude, and shape of shoreline
change were stll quite different (Fig. 2).

The misprediction possibly caused by several
reasons. Wave data, for example, could be one of the
significant factors as the wave characteristics (wave
height, wave period, and wave direction) play a
considerable role in dominatdng the sediment transport
in the coastal zone. According to the coastal processes
study of the Pranburi Jerties project [12], long-term
wave data in the study area was not available. Wave
hindcasting using 12-years wind data from the
meteorological station (overland wind) was used for
estimating wave characteristics in the study area. Wave
data observed by an oceanographic buoy (THAI-7) in
1994 were used to calibrate the wave hindcasting model.
The results from wave hindcasting indicated that the
esumated significant wave height and wave period in
deep water were 3.75 m and 4-9 seconds, respectively
(Table 1). However, the results from wave hindcasting
software suggested that wave direction was mainly from
E-SSE.  Therefore, the model suggested the
construction of the jetdes would cause the deposition
on the southern coast and the erosion on the northern
coast.

Typically, when waves approach the shore from
different quadrants, they produce day-to-day and
seasonal reversals in sediment transport direction [33].
Therefore, errors in wave magnitude and direction can
cause a significant misestimation of sediment transport
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rate and direction. In the Pranburi Jetties project, as the
predicted wave direcdon mainly came from the south,
the predicted sediment then mainly transported
northward. However, sea waves are primarily generated
by wind, so the direction of overwater wind typically
can be used to estimate the wave direction when the
wave direction data are not available. For Pranburi
Coast, the wind prevailing during the NE monsoon
typically generates the waves traveling to the south
direction resulting in N-S sediment transport.
Meanwhile, the SW monsoon wind produces the waves
propagating to the north, causing the S-N sediment
transport. Based on the results from wave statistic
analysis, it was found that higher waves, which had
higher wave energy, mainly occurred during the NE
monsoon. Therefore, the longshore sediment transport
in the N-S direction was potentially more considerable
than that in the S-N direction. This observed wave
information supported the more significant land
growth found on the northern coast compared to the
southern coast. Therefore, wave characteristics
generated from wind data, especially from overland
wind data, may be significantly different from the actual
waves approaching the Pranburi Coast. Consequently,
it produced a significant uncertainty in shoreline
prediction for the Pranburi Jetties project.

Based on this study, the misestimation of the wave
direction had caused significant misprediction in
shoreline change on the north coast of the jetties with a
maximum error of 300 m. On the southern coast, the
accretion of the shoreline has occurred in the vicinity of
the south jetty as expected, the shape of image-analyzed
shoreline changes was different from the prediction.
The maximum error of prediction for the southern
coast was 158 m (in 2018).

Another major causc of shoreline prediction crror
was the sediment data. Regarding Coastal Engineering
Manual [36], it was documented that sediment grain size
correlated with the longshore sediment transport rate.
As longshore sediment transport rate in the study area
was calculated using the formulac proposed in Shore
Protection Manual [37] (Table 1), the sediment
transport rate was calculated based on the influence of
waves only. Morcover, only sediment data sampling at
the river mouth, in which the average sediment grain
size vatied between 0.0078-1.0 mm were used in
shoreline change study. However, average dso of the
beach material observed along the Z3 and Z4 littoral
zones where the jetties are located ranged from 0.29 to
0.47 mm. Therefore, inaccurate sediment data may also
be responsible for the misprediction of shorcline
change using the One-Line model in the Pranburi
Jetties Project.

Because a significant shorcline recession at the
north of the jetty was predicted, the construction of
three detached breakwaters within a year after the
completion of the jetties was suggested to prevent
coastal erosion. Three detached breakwaters with the
cost of about 100,000 USD (in 1998) [12] were built

offshore, as shown in Fig. 3b. As mention above, the
shoreline has significantly advanced seaward instead of
moving landward. In contrast, the shoreline accretion
at the southern coast was predicted, and the shore
would develop rapidly and would outweigh shoreline
erosion along Laem Ket beach since 2009. However,
severe shoreline retreat still took place along Laem Ket
between transects 136-140. As the shoreline protection
measure has not been planned during the study
processes, the erosion has caused the land losses of
about 0.8 ha.

Regarding the results from this study, using
oceanographic data observed in the study area may
improve the accuracy of shoreline change prediction
using a numerical model. Long-term wave obsetvation
is suggested to use instcad of wave hindcasting to
improve the effectiveness of the sediment transport
prediction. Morcover, sediment transport measurement
is recommended to include in coastal processes study
to reduce the errors of shoreline change prediction.
Even though field observation may cause more budget
for project planning, it may significanty reduce costs
for unnecessary structures and adverse effects due to
the misplanning,

6. Conclusion

According to the results of historical shorcline
change and sediment characteristics along the study
area, the Pranburi Jetties project had influenced to
shoreline change between Kho Tao and Kho Kalok
(transect 95-210). Before the Pranburi Jetties project
construction (1967-1994), the formation of sandspit
had occurred at the Pranburi River mouth, due to
longshore sediment transport in the north-south
direction. The maximum rate of shoreline changes on
the northern and southern coasts was 8.0 m/yr (216 m)
and 6.7 m/yr (181 m), respectvely. Moreovet, the north
coast had more land growth (16.2 ha) than the southern
coast (9 ha). It indicated that longshore sediment
transport had more scdiment moved southward than
northward. During the past two decades after the
completion of the Pranbuti Jetties project, longshore
scdiment was tapped by the jettes resultng in
significant shoreline accretion adjacent to the jetties.
The maximum rate of shoreline change was 12.5 m/yr
(250 m) at the northern coast and 15 m/yr (300 m) at
the southern coast. In the project planning stage, the
results from the One-Line model suggested that the
constructon of the jettdes would cause shoreline
recession at the northern coast of the jetty but accretion
at the southern coast. However, the results from this
study indicated that the image-analyzed shoreline
responsc disagreed with the simulaton, especially on
the northern coast of the jetty. The errors of shoreline
prediction varied between 2 and 13,000 percent.
Misprediction by One-Line model strongly seems
relating to the use of estimated wave characteristics and
scdiment data as the model input. Misprediction had
caused unnecessary construction of three detached

14 ENGINEERING JOURNAL Volume 24 Issue 4, ISSN 0125-8281 (https://engj.org/)

233



breakwaters on the northern coast of the jetty.
Moreover, it caused misplanning on preparation for
adverse effects due to the project. In order to improve
the accuracy of shoreline prediction using a numerical

model,

observed wave and sediment data are

recommended to be used as the input data instead of
estimated or generated data.
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