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m ~(Abstract)

The chaiast ®efi swsind and waves in the coast al
due to the influence of the northeast and sou

the past 20 years show appar ent rdeiefffse rceonvceerse da

in the areas of G1, G2, and G3 after construc
aims to study the mechanism of sediment trans
guantify thke ohamygdtrediysitaimi cs and suspended
sedi ment i s easier to settled in the G1 area
the impact of the reef from the sandesovwaug:¢
currents, and sediment transport in different
currents, turbul ence, mass and volume <concen

suspended and depositedf csierdd memat weher eaneias u a

variation in the suspended sedi ment concentra
i n-@M. 04 m/ s, and the values are | ager i n win
signi fimalntv asreiasstoi on i n the change of the part
zone of G1; however, the variation is not obyv

I n summary of the measured and coll ected
f eatiunr etshe adj acent area is mainly the reef,
in space, making the suspended | oad being the

are the main factor contriclhwutsitrmg twhad elresd s hWa!
winter than in summer, resulting in suspended
i n summer. The suspended sediment 1 s tfansp
driven currreansportimeg mdtr etcti on of the mean
toward wesbuahddwesttions in the sdal vew coas
by @a@sth monsoon wind i-sosthomgesooihavwuimgoft h:e
the mean bed shear stress3omettessjnahbhbtdet watkkr
sedi ment transport by waves are about 5 meter :
of the four jettieestarse. abdhtt at®er depaimdolIO
i s only about 3 meters, which is too shallo
Comparing to G2 and G3, sediments are more ea

waweaergy iIs dissipated in the subti dtaildalr eaon



We held two expert consultation meeting. [

in the fields of ocean engrieneierviintged etcoo | paryt, i

and refine the results of this project. We
the physical, ecol ogical, and other environme
numeri cal madealngf onnorprhed ogi c al change is reqt
environment al Il mpact caused by the constructi

data and conservation outcomes.
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Suspended transport

-

3 auc® auc®  a(w—wi)e®
—+ + +
at ox dz

! () !
E;?Eﬂr{ ) _d £ acth i E‘ﬂ delh
dx dy \ 5 dy dz dz

Diffusivity terms

el mass concentration of sediment fraction ([} [kg/m®)

u, v, W flow velocity components [m/s]

el e e eddy diffusivities of sediment fraction (1) [m?/s)

wil (hindered) sediment settling velocity of sediment fraction () [m/s]
Sediment settling velocity

Cohesive sediment Non-cohesive sediment

Setthng velocity depend on
the salimty

Setthing velocity depend on
the particle size

Coalr the reference density (input paramefer)
W g the “basic’ sediment fraction specific settling velocity

ghot the total mass concentration, which is the sum of the mass concentrations of the
sediment fractions:
Ised
tof _ i
chilt = Z c;
I=1
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Sediment settling velocity

Nom-cohesive sediment
(s — 1) g2
L LA N =
1v , 6um < D, = 100um
M= J10 0.01(s - 1)gn!"™
Weo =15 (Jl 4 2016 - b ), 100pm < D < 1000um
1.1 J{sf” —-1)g0", 1000um < D,
]
st relative density %‘— of sediment fraction ({)
DE] representative diameter of sediment fraction (1)
v kinematic viscosity coefficient of water [m?/s]
Dispersive transport
 Twhulent closure models: |
! 1. Constant coefficient. i Edd visens
: . o ! v viscosity at each
i 2. Allgeb ddy ty cl odel. ! .
| gebraic eddy viscosity closure m | - layer interface (£/)
i 3. k-g trbulence closure model. 5
{4 ket turbulence closure model | B=functionality) l
. Vertical sediment mixing coefficient:
Cohesive sediment: Eéj = & I i
g = lﬂe‘rref
Non-cohesive sediment: el = ;}?fg > % is the Van Rijn's ‘beta’ factor / effective
(k=g turbulent model) beta” factor,

For sediment fraction < 150 gm == 7 = 1.0

o _ m_ Te
ﬁf‘ff =1+(# 1 T+t

J 3
g =1+2 (“’L“) _—‘ | 7.2 bed shear stress due to current
1

Ty bed shear stress due to wave

-
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Boundary conditions

Warer surface boundary (at 2

¢

Bed houndary condition {at 2

Iy)

pin sediment depositionrate of sediment fraction (1)
sediment erosion rate of sediment fraction (1)

E

Erosion and Deposition

2. Non-cohesive sediment

it

wgrt'c'lij - fsffg =0

dz

dcth
_WSFHCUJ - fgg F = DU} - E“}

} strongly differ for cohesive and

non-cohesive sediment

The transfer of sediment between the bed and the flow 1= modelled wsing sink and source terms acting on
the near-hottom laver that is enfirely above Van Rijn’s reference height

KEY
I:I Standard compuiaiional cell
[ meferomee ol fur “sand” sedimem
[ ] ce o wet cguad L af el layer fior
‘sand” sediment caloulstons
Covarsa: Cirad M Cirid Fone: Cirul
lemye
ko
Ky
It
EED BED BED

Figure &.1; Seisciion of [he k' layer, whara o &2 Yan R0 refevencs haighl

%an Rin's reference height:

A
@ = min [nm.r [AHSFAL‘, P I:u:m:] , ﬂ.ﬂzh]

AksFac
ks

Ap
ke
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user-defined proportionality factor (morphelogy
input file).

user-tefined cumrent-related effective ronghness
lLeght.

wave-nduced ripple height (const = 0.025m)
water depth



Erosion and Deposition

2. Non-cohesive sediment
I » o ac
pi = 00 Lepessition Flue =w,c Frosion Flue =&, —
¥ Cemxibot PO = awile E = =
oo | iy W, (0 (1) L
mor) = %1 Cleme o = W T
3]
o=l
‘ \ Figure 8.2: Schamalic arangamant of fiux botform boundary condiian
n i
s _ ﬂ.Hfl Crmx — ‘ —
Ranxibot) 2 Az ) | Sink term of the
_ bottom of & layer |
() (L] [ Gy 00y [ iy [}'
€q — € ity £, 0, | s £ C
) FU = aé”fi”( ﬂzh‘mx) -t ELUD = o I - keiii Sinkll = [ﬂ[!l ; +a£!]w;!]] EJEETI
..... i............................................................................ ,._. Samlee ter Ufﬂlﬁ [” ﬂ‘:, [':l
i c:‘l’l' the reference concentration bottom of ki layer Source!t = oy Ly ;f
.-:{,ﬁ“ the concentration in the centre of the kmx layer |

Erosion and Deposition

2. Non-cohesive sediment

-'""-'__'_\_\_\-\"“-n
Sink m
la}'er

Deposition
Source of

flux
kmix layer

Erosion
flux

vy

As tha ralerence concantration and the concenira®on in the canire of the Arw ke i, 88
brram, the exponent A(f ] can be delermined.

] o F il = Zpes ) A , Itl{"-l-_u
|:.-m-_l.: (:h”l:fl "1:’) == l.q':.l — |"|: -|._-_|”.]|

(8,200
=]
The cancentratian af the botiom af the ke layer is:
B ]
5] i) wlh - Thmrijeod) ) g 2
= —— - .21
' (-‘hn:lbul'\:'l" a) e

Alty Rousa number

21

Figure 8.2: Schermatic amangement of Muoe bottom boundary candition

Concentration at the bottom

e

Frasioni i batiom

Concentrati

Figeve 8.3 Approcimabon of conenirabion and' conenta¥on grachent al hoffom of ke
layor
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