
~~ 

'j1tJ~1'U1~tJ 

V1'UB~Vf'U'Un1'j1~tJ~1n~\JtJ'j~1J1rubbeJ'U~'UtJ 2556 
'I 'I 'I 

lft'a{ln1'av'Ui'n~-w'U5n'a'allcW'tfer'Ubilv{l1l1;)1n'W'a~'a1'tf~1'i
~ ~ 

A ~ Q 

~1I b'l"\l'r4'a~b'VI'r4'a~'U'a1'tf~fl1' ~tl111'U 'all 'a1 'tfn 111'a 
~ ~ 

1.'Ubb'U1tJ~n1i'{I bba~U'VIa{l'VIru1'V1~b~ ti1IJlva~~'U ~{I'VI1f1'tf~'U~-2:
~ ~ 

'r4~1~'atleN~~nil'U'U'ib1Nbb'U1tJ~n1i'{I U~~bb'VIa{l'VIru1'V1~b~
~ 

A /Sf tI~ 
e.JA. fI'a.b'r4ru 1.\1 ~lI'r4{1~'tftln~ 

~ ~ 

co tI 

'aA. fI'a.~'tf'U1 "1'U"tI 
~ 

co co tI co tI tI co ~ 

fl1F11'tf11'V1t11A1~~'a'VI1{1'V1~b~ FlN~1'V1t11A1~~'a \lW1~{ln'aNlI'VI11'V1t11~tI 
~ 



c> QJ 

';i1 tI.:I1'U1 '\) tI 

'VI'UeJ~'VI'U'Un1';j1<ijtl,\)1n.:l'UtJ';j~:U1rubb~'U~'UU 2556 
~ ~ ~ 

lfl~-:Jn1~e:l'U-rn';cW~Jlln~~lJcW~B'Ub.Qe:l-:JlJ1~1n~~~~1~~1~ 
~ ~ 

~ ~ Q 

(;1lJ b~~~~~ b'VI~~VI'U~1~(;1~1 "1 (;1 f.l1lJ'U~lJ~1~nlJ1~ 
~ ~ 

. 

"" b~e:l-:J 

. 

cf.c:t.c::t I I 

n ~~'U1'Un1 ~'VI1-:J (;1 lJ'VI ~~1 (;1 VI~'V1 lJ ~~ Vle:l n1~ bb~~n~~~1 f.I~B-:J (;11~ 
~ 

1'Ubb'U1t1~n1~-:Jbb~~bbVl~-:JVlru1'V1~b~ el11.ile:lr;iVl~'U ~-:JVll~~~'U~ ­
~ ~ 

2: ~~lV1~~e:l-:JVI ~ne:l'U'U~b1WU'U1'lJn1~-:J bb~~bbVl~-:JVlru1'V1~b~ 
~ 

OCEANOGRAPHIC PROCESSES AND THE FATE OF MATERIALS 


IN CORAL REEF AND SEAGRASS HABITATS, SATIAHIP, CHONBURI­

2: DYNAMICS OF SEDIMENT IN REEFS AND SEAGRASS BEDS 


~~:U'VIlJ1 ~-:JVI~n'; 
~ 1 tf~ 

~~. ~~.b~ru ~ (;1lJ~.:J~~f.ln~ .... ~ 

Q Q cf Q tf cf Q G.I 

.fl1 fl1~11'V1 f.l1 ~1 (;1 VI ~'VI1-:J'VI ~ b~ fl W~1 'VI f.l1 ~1 (;1 VI~ ~VJ1 ~-:J n~rulJVl11'V1 f.l1~ f.I 
~ 

http:1lJ~.:J~~f.ln


• •• 

85; '\;I' r-t E' (/ n 'Y1,@~J 'Y1,t 
~ I~ ~ rb 

\ I] t ~ ~ 0 f1JJru;::I,tIh~j .,. 

IA.nM.n.t~&lnLI:'LIA.!'LUntul~~~rtLlbl~ln.LG~~~~
f':r "'.. 0 0 

II " "II 
nn~n.,tb~!.LU~U1 B~1M.~I:'BU !.L U.QIA.~ B~1t-B U B~1t-LlA.g~1 ~rtL!.bl t-~!.LULp.m,Q.~lrU1. kLrtUP.L!.rt!.n.rtL~~ 

II b" .. f"b 

L. L~~P.L!.n.(j)kM.IA.' ~!.M.&~m~~L~p.L!.~!.M.UL&LrtI:'BP.m~p.~rt!'w.Qn~f1.uk nB!.LU t-tbll m bln.Br).(~I'1.~]: ~~mbl 

9S'S'Z ruLrt~!.fl.n.t-~L~~!.fI. n~nf:111m Lrt ~tfl.n.t-n~1UL&~~~!.L U nn.lI1.~ BnlA.n.,t~tt:~~~f,L U r:-J:.t.ll 
'" 

u 

http:r:-J:.t.ll
http:P.L!.n.(j)kM.IA
http:IA.nM.n.t~&lnLI:'LIA.!'LUntul~~~rtLlbl~ln.LG


'IJ 

U I 

'U'VI fI (9l tiel 

Vhnl'~bn'U~le:J~l'lnl'm':i~:VltJ"Ue:J'l'tJhnru~~ne:J'Ubb"ul'U!;1e:Jmb!;1~fnllJb~lm~bb~Jl 'U~blru'VI,jbnl~
\J 

bb~lJ ~1':i el'1 b.fle:J ~~~'U :il'l'VI1~"lfmi~ bvl e:J P1n~1V'l!;11~ ':i"Ue:J'l1J~lJlru~~ n e:J'Ubb"Ul'U!;1e:J tJ1 'U1 n:ilmJl:fi'UJ1!;1'l 

V'lui l'IJ~lJlru~ ~ n e:J'Ubb"Ul'U!;1e:J tJiifl11lJe1'Ubb'IJ':i1'U':ie:J'UJ1:fi'UJ1!;1'l 1~tJiimlJlru~'l1'U"Uru~J1:fi'U bb!;1~ ii'IJ~m ru 
\J 

~1!;1'l1'U"Uru~Jl!;1'l Vhm':i~1!;1e:J'l~Vl5V'l !;1"Ue:J'lJl:fi'UJ1!;1'l~e:J m':i"u'U~'l~~ ne:J'Ubb"Ul'U!;1e:JtJ ~1 tJ bb 'U'U~1!;1e:J'l n 1':i 

hlJ!;1bltJ'U"Ue:J'l m~bb~1h DeLft3D-FLOW 'U~blruell11VltJ~e:J'U1'U fl!;1e:J'Ufl!;1lJ~'U~1J~ blru'VI,jbm~ bb~lJ~l':i 
• \J 

fll1lJ!;1~bBtJ~n~~ lOOxlOO blJ~':i bb!;1:::vhm':i~e:J'UbVitJ'U~!;1:Vlmb'U'U~l!;1e:J'ln'U-ne:JlJ!;1m~bb~Jl~l~:Vlnm':i
\J 

ml:V1~ ~!;1m':i~1!;1e:J'lbb~~'l1Vfb~'U~Vl5'V'm"Ue:J'lfll1:lJ~'Uul'U"Ue:J'lm~bb~Jl~e:Jm':iVl'lm~:VltJ"Ue:J'l~~neJ'Ubb!;1~• 
rn1"u'U~-!l"UeJ-!l ~~ neJ'Ubb"U1'U61eJtJ1'U:lJ1 61J 1 

... 
o 0 Q,.J 0 0 I 0 QJ'.cI Q.I V' Q 

flI1~1fHU: bb'U'U:V161e:J-!l m~bb~'Ul ~~ne:J'Ubb"ul'U!;1e:JtJ 'VIlJbm:::bb~lJ~l':i e:J1b.fle:J~~'VI'U :V-!l'VI1~"lf61'U':i 
~ \J , 



A 

Abstract 

Dynamics of suspended sediment in reefs area of Mu Ko Samae San, Amphor 

Sattahip, Chonburi Province were investi~ated. Suspended sediments were samplin~ over 

full tidal cycles in conjunction with tidal current measurement. Suspended sediments were 

found to fluctuate over tidal cycle, increasin~ durin~ flood tides and decreasin~ durin~ ebb 

tides. Delft3D-FLOW numerical model, with fine ~rid resolution of 100 m, was used to 

simulate the circulation and sediment transport in the upper Gulf of Thailand includin~ the 

area of Mu Ko Samae San. Tidal current which was one of the principal oceano~raphic 

forcings governed sediment transport in Mu Ko Samae San was included. The simulated 

currents and suspended sediment concentration showed that turbulence during flood and 

ebb tides influenced the resuspension and transport of suspend sediment in water column. 

Keywords: modeling, suspended sediment, tidal currents, Mu Ko Samae San, Sattahip, 

Chonburi 
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~ ~I I V' cJQ'ltl~ ,K .4 

m:ml:l'W1 Lu'W~~ 'VIli'I'IOUv'l'YH'I'I'II'W bed shear stress YlYil b'VILfl(1\rn".itJfl~~flv'W~lfl'W'W'VI'av~fl~~flv'W bbli'l~ 

nl'af1~vUtJltJ\J\~ fl VU1UbLUl'~~'Wl'\.J rn'jfai fl~lbL\J1U~fll-r.:J1Ueh1m~-r'U'W~~~IU~lflf1~'WbtJ'W'VI~fl1~tJ 

Storlazzi et al. (2009) 'W'Umlll"'1l~\Jlh~'VI11~U'a~1l1ru\J\~ flv'Wbb'!J1'Wli'Ivmbli'l~ eJ\J\~lrn~\J\ fl\J\ ~ flv'W n'U 

~1-l blm.yjljf1~'W~~ ~1'V1-r'U bb'W1U~ rn-r~~v ~lfl~'llln bbllJ I eJ\J\~lrn~'!Ju?l~\J\~n vuiJ f1111l"'1l~'W5n'UU~1l1 ru 
~ d ~ • oJ QJ d I ~ dq ~ d ~ ~ ~ 

tJl~~Ylb'VIli'lli'l-l1l1 (Wolanski et al., 2008) "lJru~YlbLU1U~fl1'j~YlvtJ'\.J'ab1ruYlllm~Lb6'\UlbUv~~lnU1OU'W'Wlli'1~
" 

~~n~ru~ bvl'W~'W "lJ'Wll'lb~li'I~ViI"1Y11-l"lJv.:J m~ Lb6'\J1L~v~ ~lnJl~'WJ1~~'VI~v tidal current iJ?l1'W~lf\'t1J1'W 

m~'U1Ufl1'j"lJU~-l~~ nv'W1'W'lh~ b1~I'a~tJ~~'W (Bilgili et al., 2005) LbtJl'VIlmtJ'WL1~IU1U~'W'VImtJ".iv'UJI 
~tJJlm m~bLl:lJl.yj~I~rufiv residual current ~~btJ'W{J~;ijtJ.yjf11'\.Jf11l'll~1l1ru~~nv'WbL"lJ1'W~vtJ (Hoitnik

u , 

. .% <. I ~I .. .'1 <Uand Hoekstra, 2003; LI and Zhong, 2009) 'Wvn~ln'WOU'Wl(1\Lb~~v~f1u~~nv'UouV.:J(9\~nv'WLu'Wvnu~~EJ 

cO d.. d" 1 ~ 1 .. d" 1. 11 !:"l ~I
",tJ.:JYllle.Jli'I\J\vfll".iLf1li'1vUtJltJ(9\~flv'W 'WLL'W1"1l1tJVJ.:J (1\tJ\J\~nvUli'I~ Lv tJ(1\(\ mf1~v'WtJltJ u (1\ b'W".i~ tJ~Yll.:JYI bflli'l 

" 
fYll (Ogston et al., 2004) ~.:J~'Wfl1".ifain~I'V'lli'llmouv.:J\J\~nvU~ILtJ'W\Ilv.:J\J\".i1~1(1\{J~;ijEJYll.:J6'\llYl'a1"11l:l\J\{, 

bbli'l~\J\~f1v'WiYlm1 'll'V'l1vlln'W 

11'\f;lU':l~li1':)fl• 
1. fai n~1 f1111l"'1l~'W5".i~'VI11.:J m~'U1'Wfl1~Yll.:J 6'\llYl~1"116'\\J\{ ~n~ru~Yll.:J(9\~ n v'W1Yim n'U'V'lli'll\J\ ".iouv-l• 

V1~nv'W1'WbL'W1U~fl1-r.:J LL~~ bL'VIci.:J'VItY1Y1~ L~ 
o 0 ~Q,/ do d II 1.!1d 

2. YllLL'UUinli'lv.:Jb"1l.:J\J\1L~OUL'V'lvYlIUltJfl1·Hf1li'1v'WmtJ\J\~nvu U'V'lUYI 
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Q..c.IO Q, Q,C'V 

'l5~1t'U'Un1':i11\lV 

~'U~Pim!l11~bbri 'U1blru'VIlJbm:::bb"'lJ"'1~ eJlb.f1B~V1i1'U ~'!Wrlil"ll(;l'U1 (~'Ll~ 1) lliltJm~~lbiJ'Um~ 
'IJ • 'IJ 

l~tJbbU'!BBnbU'U 2 ~l'U~B m~bn'UiiBlJ(;I.f11fl"''UllJ bb(;l:::fll'~&'I~l'! bb 'U'U~l(;1B'! b=B'!lKlb(;l"1JbyjelVh'UltJm~
" .,. t 1 ~ .,I ....1VI(;Ib1 tJ'U"1JeJ'! m::: bb&'l'Ulbb(;l~ n1~m~~ltJ"1JeJ,!(Jl~ fl eJ'Ubb"1JTU(;IeJ tJ 'U'U~b 1 ru'VlPl m~n 

iieJlJ(;I(Jl~l~llil.f11fl"''1.n:IJ'Ll~~ fleJU~ltJ -neJ:IJ(;Ifll1:IJb~1 bb(;l~ViPl'Vll,!"1JeJ-:J m~ bb&'lJl~l fl bfl~eJ-:J Acoustic 
'IJ 'IJ 

Doppler Current Profiler (ADCP) 600 Hz (RD Instruments) U~blrubb'Ul'Ll~fl1-r-:J'VIllbfl1~bb"':IJ&'Il~1'U-d1-:J 
'IJ 

Jl b fl \?I bb(;l ~ J 1 m tJ (m~ 1 -:J ~ 1) bb(;l~ -neJlJ(;I'Ll~:IJ lru(Jl~ fl B 'U bb"1Jl'U (;I eJ tJ ;'11iiiTI fl 1~ bnulK1 eJ ~ 1 \l bb 'U'U 
'IJ 

Gravimetric method (EPA Method 160.2) ((Jll~l\l~ 2 bb(;l:::(Jll~l-:J~ 3) 

col. 1 .., t 1 .H d~
~1':i1.:j'Vl 1 &'I'i um'i(Jl'il~llilm~bb&'l'Ul 'U'V'l'U'Vll"lfl'l!fl• 

;e d QJ .dI ~I 
fl'i\l'Vl l'UblileJ'Uu 

1 I 26-27 'V'l'1Pl~mtJ'U 'V'l .Pl . 2554 

2 I 29 blJ'l!fltJ'U - 1 'V'l'1'1!f.f11fllJ 'V'l.Pl.2555 

'i~tJ~b1m 

(-B'11lJ-:J) 

26 

48 

1!l~m ......... 
0.... 0 

'Ul"1J'U'Ul(;1-:J 
&1 

t/lbfllil 
... 

t/l(JlltJ 

.,I 
&'Im'U'Vl 

Vl1rlb"1J1Vl:IJ1~eJ 

'VI'Ulb"1J1Vl:IJ1~eJ 

col • 1 ~.., 1 .H d~I 

9l1~1.:j'Vl 2 &'I'iun1'ibflU\Jl1eJtJ1-:J(Jl~fleJ'Ubb"1Jl'U(;IeJtJ 'U'V'l'U'Vll"lfl'l!fl• 
fl#'!~ l'Ub~eJ'UtJ 

1 I 26-27 'V'l'1Pl~mtJ'U 'V'l .Pl. 2554 

2 I 29 b:IJ'l!fltJ'U - 1 'V'l'1'1!f.f11fllJ 'V'l.Pl.2555 

3 23 ijCl'UltJ'U 'V'l.Pl. 2556 

'i~tJ~blm 

(-B'11:IJ-:J) 

26 

48 

4 

l!l~m 
...... " 

t/l:fi'Ut/l(;1\l 
... 

t/lbfllil 
... 

t/l(JlltJ 

" t/lbfl\?l 

.,I 
G'lm'U'Vl 

Vl'l71 b"1J~IVl:lJ1~eJ 

Vl'l71 b"1J1Vl:IJ1 ~eJ 

bb(;l~ bm:::bbG'llJG'll~ 

'ieJUbm~bbG'l:IJG'll'i 
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'atl~ 1 LL~"'~'U~L1lli)eJ'U Ltl1~LLi.'1lJi;n1 LLi.'1~\li.'1mij(Jl)T~l~ fl)~ Lbi.'1t11 Lb~~i.'1mijul'U~1 eJ ~l\1Vl ~ fl eJ"'LL"lJ1'" 
'II 

"'eJeJ'VI-W1L"lJl'V1lJ1\leJ (t::} i.'1mijbil'U~1eJ~l\1(Jl~fleJ"'bb"lJ1"'~eJmtl1~bbi.'1lJi.'11) (Q) bb~~i.'1mijbn'UWi'1eJ~1\1 
""d cO 

~~fleJ"'bb"lJ1"'!;1eJmb'U'Ufl)~\lltJi.'1m""Vl 1 m 13 

dOl q ~ QJ I /l.I d Q 

~1~1~'V1 3 (Jllbb'Vl"'\li.'1m"'bfl'UVl1eJtJ1\1Vl~fleJ"'bb"lJ1"'!;1€JtJ 1"''V1 23 lJCl"'ltJ'" YUill. 2556, 
""i.'1m", nm (",,) ~~~\l~ (N)

'II 
!;1€J\1~\l~ (E)

" 
Fl11lJ~fl (m) 

1 0810 12° 35.804' 100° 56.729' 12 

2 0825 12° 35.964' 100° 56.386' 10 

3 0835 12° 35.684' 100° 56.260' 3 

4 0910 12° 34.102' 100° 56.445' 8 

5 0930 12° 35.199' 100° 57.332' 9 

6 0945 12° 35.554' 100° 57.111' 10 

7 1005 12° 35.722' 100° 58.521' 18 

8 1137 12° 34.550' 100° 58.109' 7 

9 1145 12° 34.475' 100° 58.641' 16 

10 1202 12° 34.252' 100° 59.037' 14 

11 1212 12° 34.052' 100° 58.559' 18 

12 1225 12° 33.744' 100° 58.106' 19 

13 1237 12° 33.458' 100° 58.149' 22 

bb'U'U"iili;leJ\I b:a\l~1bi;l"lJ~Hi1.'"tl1)Pim~n fleJ DeLft3D-FLOW ~\I bt]"'bb'U'U"iili;leJ\I~i.'11lJl1Cl"iil~eJ\ltl1) 

t'Vl!;1tlii'~\l1"'bb'U'U 2 ij&ibb!;1~ 3 ij~ v11tl1)i.'1~l\1bb'U'U;ijl~eJ\l1~ihJ"'1~fl~~ 2 "lJ"'1~ 11ii'bbrl bb'U'U;ijl!;1eJ\lfl~~ 
"lJ'l.n~1'VI~ (coarse grid model) ~l'V1~'U'ell11 'VltJVleJ'"1", "lJ"'l~"lJ€J\lfl~~bVho'U 3x2 nLmlJ(Jl) l~tJnl'Vl"'~ 
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'1Jtl'UL"ll~lbtJl1l (open boundary) LtJ'ULr;1'U~<j.:j~mfl"illfl?ltnUlm~~'UJ1"lltl.:jmlJ~'VIflP1ltW11~?lm\hn1~ 

\.1"'fl ~.:j'VIll1l'\.h~"il1'Uf.1~-lJ'U5 ~.:j?lmijLL'VI~lJ~.:j~ ~.:j'VIll1l~'U'VI'U~ (<j'\.J~ 2) rnllJ~fl"lltl.:j.fliJ'\.J<j~L'VIP11~lJ1"illfl. " " 
~l'UitllJ~ GEBCO 08 1 minute (www.gebco.net)vi.lfll<j~1~tl.:jm~bb?lJl..illflJl~.UJ1~.:j 1l1ltJfll<j 
... " 
rll'V1'U(1)rlltl.:jri'\.J)~flf)'UJ1~'UJ1~.:j (tidal constituents) l~bbri M2, S2, N2, K2, Kl, 01, Pl bb~~ Ql 

'l1mr'U?I~l.:jbb'U'U~l~tl.:jfl~(1)'1J'UlI1lL~fl (fine grid model) "ll'Ul(1)fl~11l 100xlOO LlJm 'U~L1ru)tl'Ubn1~ 

bb?flJ?ll) (~'\.J~ 3) ~.:j1'Ubb'U'U~l~tl.:jfl~(1)"ll'Ul(1)1mll (nesting) 1offimJ~fl1llJ~fl"illflbbe-J'U~b~'Ub~tl fl)lJ~'VIfl 

P11?f~1'U~b1rue)lL.fltlt1~Vi'U :ij.:j'VIll1l'1J~'U11(1)tJn1)H1'\.J)bbmlJ Quantum GIS 1~~n(1).fliJP1l?1~1~.:j1tl1'UbLe-J'U. " 
~b~'Ub~ tl bb~~?f~l.:jitl~~rnllJ~flb~tl1r.11 'U Lb'U'U~l~tl.:j r.11'Urll'U~b1ru'1Jtl'U b"ll~ btJ(1) (open boundary 

condition) l~:r'UitllJ~) ~ ~'UJ1bb~~ fl <j~ bb?lJl"ill fl bb'U'U~l~ eN fl~I1l"ll'Ul(1)1'VItti "ill mT'U'Vl1 n1<j~l~tl.:j fll<j 
" v 

m~"illtJ"lltl.:j ~~ fltl'Ubb'1J1'U~tl tJ 1111 tJ r1l'V1'U 1111Vfilbb'VI~.:j"lltl.:j~ ~ fl tl'Ubb"ll1'U~tltJ'U~b 1 ru~l'U~ ~l'U tl tl fl'1Jtl.:j bn1~ 
., " " 

ml1Pifl~1fl1)bbydm~"illtJ'1Jtl.:j~~fltl'U~llJ<j'\.JLb'U'U"'flMU~"lltl.:jtllOfi'U't1l~.:j
" 

morphologic grid 
6 

1.55 X 10 

1.5 

t 1.45 
g ., 
iii 
c: 

t! 
g 
u 1.4 
>­

1.35 

1 .3 1L-----~~L-------~~--------~--------~--------~--------~ 
5~ 6 &5 7 7.5 8 8.5 

x coordinate (m) -) X 10' 

\l ei "" 0 .r..,j 10 .... I ~ a 'VI 2 m(1)"lltl.:jLL'U'U"ill~tl.:j Delft3D-FLOW ?ll'V1<j'U~'U'VItl11 b'VItJ~tl'U 'U 

"illmT'U?I~l.:jbb'U'U~l~tl.:jfl~(1)"ll'Ull1lb~fl (fine grid model) "ll'Ul(1)fl~(1) 100xl00 blJm 'U~b1ru)tl'U 
Lfl1~bb?llJ?ll) (~U~ 3) ~.:j1'Ubb'U'U~l~eJ.:j fl~(1)"ll'Ul(1)1'VItll (nesting) 1offitl~~fl1llJ~fl"illflbbe-J'U~b~'Ub~tlmlJ 

eJ'VIflP11?1~1'U~b1rue)lb.fltlt1~~'U ~.:j'VIl(1)"1f~'U~ 1I1ltJn1<j1mU<jbbmlJ Quantum GIS 1~~n (1).fliJP1l?1~ 1~.:j1'\.J1'U , . " 
Lbe.J'U~b~'U b~tl bL~~ ?I~1.:jitl~~fl1llJ~flb~ eJ1?11'U bb'U'U"'ill~eJ.:j r.11'Urll'U~ L1 ru"lltl'U L '1J\Jl LtJ(1) (open boundary 

condition) l~:r'UitllJ~<j~~'UJlbb~~m~ bb?lJ1"il1 flbb'U'U~1~f).:j fl~I1l'1J'U111l1'VIru "illfl,r'Uvi'ln1)~l~tl.:j fl1) 
" v 

www.gebco.net)vi.lfll<j~1~tl.:jm~bb?lJl..illflJl~.UJ1


n. 
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N~l..rU.lp.nlt-~l..~~~;;~.. n~l..fLt-lp.nln~rtM-11..~~n.~~~ 
" I II 11 " I 

U•IA.LfL~trtnt~B~n.tR.m'tCW::IMULrt~fl,L~n.M, f,L~rtk'!11 ::LU1ru t 1~n.LfLn.t ~B~n.tR.1mBU::~ruLrt~fl,::~11l,[t 
~ ~ ~ 

~ ~ ~ 

n.~;;f,t-B~1..~f,LU~I':lt-~~111A. L IA.n~n.uw~mll.1 nll.t-~Ll!lrt~B~n.tll.'mBU::~rul..rtf,n ::~;m (t-::m, I!I 9 IA.nf,) ~ 0 f" F' I 101 ", F=7 ,f"' I'" tIOl v f" I D I 

B!}J.1,1t-~~1U~n,t-::~::~11U~n,t-::~!.l~t-1..1A.fl,t ~J.1,tf,l..U t-l..lA.!.l~~l..fL~";;W n~l..fL;;I1'lIl.nl;;~11 t-~~~L~~f,L~mm 
~ ~ '" ~ 

;;LU1n.,VBl!l..rtJ.1,1..1l.11..!bJ.1,t-1..~J.1,::f,l..rt-(~pUU~n.~Bl:'!nlIl.1mBU::~rul..rt~ (Il. ::1:'!1' U 9 ~fl,f,) ~1t-~~1uBBn,t-;;~ 
~ 

;;1:'!"U@(m,t-;;~!.ll1t-l..lA.fl,t 1:'!J.1, tf,l..U t-LIA.!.l~~l..rk'!1';;W N~l..r::rull.nlL~n.M. 9 ~fl,f,nlt-~~" n,Vw~11..I:'!ut-tp.nl 

MOl::J-m;:y.)ao t-Bl:'!l..~n.n.'1~l~~@I:'!ntll. 1mBU ;;~~l..l!;;Wf,l..U ;;1:'!11LfL~11::Wl~1rtl..ll!lt-Bl:'!l..~f,l..UI:'!I':l 

" 

'6 ~ 'L I ~BI:'!n.W1mBu::~rul..rtf,n(mml..l!lrtf,L~rt~11::l..U1rul1f,n.IA.;;rull. n.~1..I:'!rtl..~nM,I:'!Uln.~;;f,1A.::1:'!1'f,~rt1 ~'O ..I" f' ,,,. .. f' '" 0 K" '" f' 

n.~::f,1A. )/~W L~'v 'n'v nl..~f,~Lrtnn.1t-~n.1l..l!Irt~~l )/~W 8LL I '8v'91 ruLrt::f,fl,~l:'!mWrtBI!LrtJ.1,LIl.1Lnlt1. '" f' f"'" f' ,,,. " 
~ 

ruu~n.nBu::~rul..rt~~~l n~LfLt-tp.nlt-~::1:'!11 LfLt-tp.nlL~~B~nlIl.1m(3u::~ruLrt~n.M,~~1 t-I:'!LfLn~LfLn.(3~ 
II II 1'1' fI II " 

t-LtJ.1,::f,nlf,n f,n 1ml..ll!lrt;;1:'!1' n.UN~1!I1I:'!U' 1..I!IrtnM,I:'!U' n.~::f,v.::l:'!m,~rt1 ~'O n.~::f,v.~Bl:'!ntIl.1mBu::~ruLm,n 1
101 

I 1° P=I' ", ft:I' II l, I It7 ,f11 &", f" (b F' ~IIJ 

Ltr~M, (~ IA.n~) 'n OO'O~ 1..1:'!t1 ~~~2: rtl!ll..l.ff'~bM. I IA.ntt-lI 'n OO'O~ LI:'!U ~~~Z n~L~rt1 62: IA.nlt-LlJ.1,::~ , f'1" f' ,. ~ f''' , 

n.~L~rtL~nM.~U'n.~::f,::~11 LmLI:'!Un.~::f, f,~1t1
", 0 ,r'1I ~ /'!Ii ~ ", 

~'O n.~::f,v. )/~W 6~'v '~2:'v '06'17 nL~f,~Lrtnn.1t-rm1Ll!lrt~~1 )/~W 8~'LG 'i(S9Z '8£SZ ~(3l:'!nlIl.1' ,. f' f' ,,,. 

nBU:: ~ruLrtf,n~~mLl!lrtf,L~rt~"::LU1flK 1 f,n.IA.::rull. n.~LI:'!rtL~nM,I:'!U' n.~::f,::1:'!'1 Lnt-l..l:'! Un.~::f,f,~rt1 ~'O 'l;;:rl 0 f" I Ie' ~ f" ", 0 If 11 !,,,, :: ", 

n.~::f,1A. )/~W £17'£ 'OZ'£ '9Z'£ nL~f,~Lrtnn.1t'(m1Ll!lrt~~1 )/8w 99'92: '~6'LG '98'0£ ruLrt::f,nrmmU!!l ,. f' f' ,,,.. I" f' ' 

~ 

t-~~',IfulL~~n(3 U:: ~rul..rt~fl,nt~ ~(3!1u~,L~ut-~t-I:'! LfL n~LfLn.(3f,rtL ~ntf,fl,f,fl,1mLll!l~f,L~rt~11::Lu,ru t 1~n. 
'" '" " 

~::mll. t-l:'!l..rn~Lrn.(3f,nl~(3!bu~mUfl,f,fl,'ml..lI!lL~~(3I!LrtJ.1,LIl.'L!bJ.1,mt1~n.~(3~ntll.'m@U::~mLrt~L~n.M. 

(V IA.n~) 'n OOS~ LI:'!t1 vSSZ' n~Lul!!.lbM. LZ' IA.nlt-lI 'n 00'171 Ll:'!l' VS"S"Z' n~Lul!!.lbM, 9Z' IA.nUl..tJ.1,;;~ F"o ~ f" ", P f"'" I 0' 

::l..U1::1:'!"@~LItJ.1,LIl.1L.ttIt1.r:-~LU::rU,m1m~1~n.LfL~'1::Wn.,Vr.I@I:'!n.~1l.11n.@U::~mLIt~r:-L~It1.::J:.~m~It~ItL~~ 
,. 

L 

mailto:l..U1::1:'!"@~LItJ.1,LIl.1L.ttIt1.r:-~LU::rU,m1m~1~n.LfL~'1::Wn.,Vr.I@I:'!n.~1l.11n.@U::~mLIt~r:-L~It1.::J
http:IA.nUl..tJ
mailto:t-l:'!l..rn~Lrn.(3f,nl~(3!bu~mUfl,f,fl,'ml..lI!lL~~(3I!LrtJ.1,LIl.'L!bJ.1,mt1~n.~(3~ntll.'m@U::~mLrt~L~n.M
http:nl..~f,~Lrtnn.1t-~n.1l
mailto:1:'!"U@(m,t-;;~!.ll1t-l..lA
http:t-~~1U~n,t-::~::~11U~n,t-::~!.l~t-1..1A


8 

9 


8 


7 

6 
_5 

(m) 
4 

predicted tidal level 

3 

2 

1 

0 

888g8888gg8gg888g8888888g8 
~~~~~~o~Nmo~Nm~~~~~~o~Nm~~ 
~~~~~~NNNN ~~~~~~ 

40 

::::::. 35 
ao 
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:2 
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"0 c -+-Surface 
~ 15 
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VI 

:I 

10 r- • Mid-depth­
"jij 
0 - 5I ­
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0 I I I 

15:00 17:00 19:00 21:00 23:00 1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 

40 

~ 35ao 
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30 
:2 
"0 25
VI 

"0 
20(II 

"0 

'V" 

r~ t
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15:00 17:00 19:00 21:00 23:00 
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1:00 
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-+-Surface 

• Mid:.dep_tb 

* Bottom 

3:00 5:00 7:00 9:00 
-- ­ -- -- ­ ---- ­

11:00 13:00 15:00 
--.-~---

atJ~ 4 ('Uti) 'a~~'UJl (mn\l) tJ~:Ulru(Pl~fl€l'Ubb"lJl'U~€lfJ (mgll) ~'a~~'U1mWhJl (0.5 m) flm\lJl bb~~1flfj 
~'U 'U~blrubb'UltJ~f1l-r,rVI'Ulb"lJlVllJl"iJ€l (~l\l) tJ~lJlru(Pl~fl€l'Ubb"lJl'U~€lfJ (mg/l) ~'a~~'U1flfje:llJl (0.5 m) 

nm\lJl bb~~1flfj~'U 'U~bdrubf1l~bb?f:U?fl'a 'a~VI'h:l'r'U~ 26 ~'lP1~f1lfJ'U 2554 blm 14.00 'U. ~kr'U~ 27 
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