Cac qua trinh vung ven bo’
(Coastal processes)
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Muc tiéu:

Cung cap cho ngwoi hoc kién thirc tdng hop vé cac qua trinh thay dong lwc
(séng, dong chdy, dao ddng mwc nwdc) va cac qua trinh chuyén tai tram
tich cung v&i két qua clha cac qua trinh nay trong sw van ddng cta khu vwe
ven b& nhw su hinh thanh cac kiéu, dang duwdng b, sy x6i mon/bdi tu ving

ven bd, sy thay doi hinh thai/dia hinh ving ven bo.



Ky hiéu myc tiéu cua
hoc phan (MH)

MH1.1

MH1.2

MH1.3
MH1.4

MH1.5
MH1.6

MH1.7

MH2.1

MH2.2
MH2.3

MH3.1

M6 ta/ndi dung muc tiéu hoc phan

KIEN THUC
Nam bat cac khai niém vé ving ven b
Nam bat dwoc cac qué trinh dai han va tac déng cta chinh
dén céc dang dwdng b
Nam béat va phan tich cac dac trwng thay triéu ving ven be

ap dung tinh toan cac dac trweng mwe nwéc vung ven bo

Nam bt va phan tich cac tinh dac trwng séng va cac qué trinh
do song gay ra

Ap dung céac tinh toan cac dac trwng co ban cta song ving
ven bo

Nhan biét va phan tich cac qua trinh chuyén tai viing ven bd
KY NANG

C6 kha nang doc hiéu céac tai liéu chuyén nganh bang tiéng

Anh

Tinh doc lap

Tw duy sang tao va phan bién
THAI PO

Cac chuan mwc va nguyén tac dao dirc

Mdrc d6 nang
lwc dat dwoc
(theo thang
danh gia
Bloom)

-
=3




Chuan dau ra mdn hoc

Thir tw cac

CbR

1

Ky hiéu CBR
hoc phan
(CHP)

CHP1

CHP2

CHP3
CHP4
CHP5
CHP6

CHP7

M6 ta/ndi dung CBR hoc phan

Mcrc do
giang day
(I, T, U)*

KIEN THUC

M6 td va nam bat dwoc cac khai niém va céac
dinh nghia vung ven b&

Nam bat va phan tich cac qua trinh dai han
nhw sw thay di mwe nwéc bién twong déi va
tac ddong dén sw hinh thanh va van ddng vung
ven bo

Nam bat va phan tich cac dao déng mwc nwéc
vung ven bo

Ap dung tinh toan cac dac trwung mwc nwoc
vlng ven bo

Nam bat va ap dung cac phwong phap théng
ké mo ta trong phan tich so liéu

Nam bat va phan tich cac tinh dac trwng séng
va cac qua trinh do séng gay ra

Ap dung cac tinh toan cac dac trwung co ban
cla song vung ven bo

T

TU

T, U

T, U

T, U

T, U
T, U

Lién két giira CDR| Lién két giiva CDR

hoc phan va muc

tiéu hoc phan

MH1.1

MH1.2

MH1.3
MH1.4
MH1.5
MH1.6

MH1.7

hoc phan va CBR

chwong trinh dao tao

CCT1.3

CCT1.3

CCT1.3

CCT1.3

CCT1.3

CCT1.3

CCT13.4



Chuan dau ra mdn hoc

Ky hiéu CBR Murc dé giang day |Lién két gitra CDR| Lién két gitra CDR

Thor tw cac

coR hoc phan Mo ta/néi dung CBR hoc phan (I, T U)* hoc phanvamuc| hoc phan va CBR

tieu hoc phan | chwong trinh dao tao

N KY NANG
C6 kha nang doc hiéu cac tai lieu chuyén
CHPS8 . ) I, U MH2.1 CCT2.2
nganh bang tiéng Anh
B e Tinhdeclap LU MH2.2 ccT2.1
CHP10 Tw duy sang tao va phan bién I, U MH2.3 CCT2.1
N THAI BO
CHP11 Hoc tap nghiém tic , U MH3.1 CCT4.1
CHP12 Trung thwe trong kiém tra, thi ctr I, U MH3.2 CCT4.1
C6 kha nang doc hiéu céac tai liéu chuyén
CHPS8 . ) I, U MH2.1 CCT2.2
nganh bang tiéng Anh
“ CHP9 Tinh doc lap |, U MH2.2 CCT2.1
CHP10 Tw duy sang tao va phan bién I, U MH2.3 CCT2.1



Panh gia mon hoc

Phwong phap danh gia '
Hinh thirc . : . Ky hiéu bai Trong so6
No6i dung chi tiet danh dau X VAL ong

danh gia danh gia danh gia

Viét Trac nghiém Van dap Khac

DG1 (tbng diém

Téng diém qua trinh tr DG1.1 dén

PG1.6)
BSELLICERY Piém kiém tra gitra ky X X PG1.1 15%
G[VERIN Diém kiém tra thwong xuyén X X PG1.2 10%

DPiém thao luan bG1.3
Piém thwc hanh X X bG1.4 25%
DPiém bao cdo nhom X PG1.5 10%

DPiém chuyén can PG1.6

Danh gia L .

Thi cudi hoc ky X X bG2 40%

téng két
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https://www.coastalwiki.org/wiki/Definitions_of_coastal_terms

Noi dung chinh

Gi&i thiéu chung
« Chwong 1: Gi&i thiéu chung vé méi trwwong ven be
(GT1-C1, GT3-C2)

- Chwong 2: M6t s6 tinh chat cor ban cta tram tich
(GT1-C5; GT2-C2)

Cac qua trinh vung ven b&

« Chwong 3: Cac qua trinh dai han
(GT1-C4.10; GT2-C3, GT3-C3)

3.1 Sy thay déi myec nwdce bién twong doi
(Relative sea level change)

3.2 Sw can bang cua dia hinh bai bién
(Equilibrium beach profile)

3.3 Phan loai cac dang dwdng bo

(Classification of shorelines)

Chwong 4: Cac qua trinh thay dong lwc hoc vung
ven b& (Coastal hydrodynamics processes)

4.1 Thay triéu va mwe nwédce bién dang
(GT1-C4; GT2-C4; GT3-C3)

4.2 S6ng va cac qua trinh thay déng lwc hoc do soéng
(GT1-C2; GT2-C5; GT3-C3, GT4 C5)

Chwong 5: C4c qua trinh chuyén tai viing ven bo
(coastal transport processes) (GT1-C5; GT2 C6-7,
GT4 C6-8)

Chwong 6: Hinh thai vung ven b&

(Coastal morphology) (GT1-C 6; GT2-C 9)



So tin chi: 3 (1 LT+1 TH = 45 tiét)

Chwong 1: Giéi thiéu chung vé méi trwdng ven b&

Chwong 2: Mét sé tinh chat co ban cuaa tram tich

Chwong 3: Cac quatrinh dai han
Chwong 4: Cac qua trinh thay dong lwc hoc vung ven bo

Chwong 5: Cac qué trinh chuyén tai ving ven bo

(Chwong 6: Hinh thai vung ven b )

4 budi trwee tuyén: (16)

* 6-8 budi truc tiép (30 tiét)



Cac hoat dong chinh

Chianhom: 2 SV méi nhom
Chuan bi ndi dung mdn hoc: Tat ca cac ca nhan va cac nhém
= Bai luan téng quan (bai tap ca nhan -BTCN): nép vao trwée budi hoc

= Bao cao nhom (BTN):

o B&o cao bai chuan bj vao dau budi hoc

o Bé&o cao chuyén dé (seminar): bao cdo nhém + bai viét (thdng béo trwdc budi bao céo 2 tuan)
So6 lwong BTCN va BTN
= ~10 BTCN
= ~ 6 BTN + 1-2 Seminar

Panh gia mén hoc:

- Kiém Tra giira ky (tw luan hoic van dap): 10-20%
- Kiém tra cudi ky (van dap + Bai tap): 30-40%
« BTCN+BTN (quatrinh): 40-50%



Giéi thiéu vung ven bo

Vung ven b coastal zone (coastal area)

« VUng ven b chju tadc ddng tdng hop

b&i cAc qua trinh ttr bién va dat lién

« Noi mat do dan sb cao nhat




Gi&i thiéu vé vung ven b

= Viing ven b& dwoc dinh nghia nhw thé nao?

a dat lién va tir phia bién?

= Cac giéi han cua vung ven b& te phi

= C4c qud trinh va yéu to chinh n&o chi phoi sw hinh thanh va van déng ving ven bo?
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Gié&i thiéu vung ven bo’ va cac qua trinh vung ven bo’

Theo Davidson-Arnott (2010)

Coastal zone (coastal area) broad term for the
area influenced by proximity to the coast; both
the onshore and offshore limits are (deliberately)
imprecisely defined. The limit on land may be a
few hundred metres inland from a cliff top or
several kilometres where there are extensive
sand dunes, or along tidal estuaries. The
seaward limit may be the edge of the continental

shelf and is usually at least several kilometres.

Coastal Zone

Coast

Littoral Zone

Shore or Beach

Nearshore

Offshore

- (Davidson-Arnott, 2010)

Backshore | Foreshore

—Foreshore Shoreface

Shoreline

Swash [

Surf Zone

Intertidal Zone|




Vung ven b& va cac khai niém

Breaker zone

e

Offshore

Nearshore
Backshore Swash zone
- -
Surf zone
- -

Still-water level

/ =4

#7> Roller

[

Sheet ﬂm:f

=

i .

Sheet flow
Longshore current;

return flow turbulence
and mixing; intense
sediment motion Bedload

=}

Suspension at ripples

—

T

Incipient motion

Long- and cross-shore beach hydrodynamics and sediment dynamics. (From Simm, J.D. et al. 1996. Beach management manual, CIRIA Report 153, CIRIA, UK.)

(Revee, et al., 2018)




Vung ven b& va cac khai niém

Coastal Zone

Littoral Zone

Coast Offshore
Shore or Beach Nearshore
Backshore Foreshore —Foreshore- Shoreface
Swash Surf Zone

‘/L Shoreline\‘

Intertidal Zone

So d6 minh hoa ving ven bé va cac khai niém (Davidson-Arnott, 2010)




Vung ven b& va cac khai n

iém

Dune
................. perm

Swash limit

v 50-100m

Shore!ine/

Berm
Runnel  crest ,Be8Chface

Swash zone

Channel

Bars: Swell coasts (0-2 bars)

Nearshore: The more prolected a beach and
lower the waves, the narrower

and shoaler this zone

._ ~100m+ >

.
.
.

BEACH SYSTEM
MORPHOLOGY INNER
SUBAERIAL SURF ZONE NEARSHORE ZONE CONTINENTAL
BEACH SHELF
PWave Swash Wave Breaking Wave Shoaling
rocess

Coastal Zone

Littoral Zone

Offshore

Coast

Shore or Beach

Nearshore

Backshore | Foreshore

—Foreshore~ Shoreface

Shoreline

Swash | Surf Zone

Intertidal Zone|
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Vung ven b& va

cac khai niém

BEACH SYSTEM
MORPHOLOGY INNER
SUBAERIAL SURF ZONE NEARSHORE ZONE CONTINENTAL
BEACH SHELF
Vave Swash Wave Breaking Wave Shoaling
Process

Berm
Runnel crest Beachface
Swash zone

Dune
................. perm

Swash limit
Shoreline/

Channel

Bars: Swell coasts (0-2 bars)

Nearshore: The more prolected a beach and
lower the waves, the narrower

and shoaler this zone \

50-100m e ~100M+ ——>ie——— ~1 l0 2km ———>

— focus of this study

&= a
EMERGED BEACH

BACKSHORE o
dunes '.

FCRESHORE

berms
\ I

(Longhitano, 2015)

low lide level-mmmmmmmm e e e breaker

SUBMERGED BEACH

waves approach to the coast incrzasing their volume
and forming the first breakers

?»

~- -;'aves shoal towards the shora
high tide level--=----=T33sy; .
intertidal zona * zon ’F /\\‘/‘\\ / T C\\ =

zone

vertical scale exagerated

fair weather wave base




Vung ven bo va cac khai niém

« Coast (ving ven b® bién)

« Shore (bd bién/bai bién): Backshore va Foreshore

- Shoreface/nearshore (dai [viing] gan bo).

- Continental shelf (thém luc dia/bién khoi).

a. Typical Beach Profile

Toe of Shoreface

Coastline i Approx. Position
Shore Low Water Line Shorefoce (App )
-=— Coast ae
Beoch : Nearahore
~=— Uplond -— Offshore —e=
Backshaore Foreshore
Shore + HBor « |
Dune Swash_ Surf_  |Breaker Breaker |
Crest Zone = Zane |Zone Surf Zone+ Zone Transition
I Zone
Berm
Crests |
|
L i v |
RS ",_-:i.‘:'Berkm"hr \ |
.. Dune TR S Berm . e — - — — — —— e _——————— — L MHW
Searp ... - E_ R e \ |
R erm o - -
" Scarp e e ST "‘5\%\,5\:_/—\,\
o L X B e N I R '__ —_—— MLW
. . T T Llew \\ i
* — Locotion ond Width Vary L Tige o T o
as Wove Conditions Change h |T§Tr0'2_e. -Step{- _' ﬂ Tr.ouql':l‘f".-.ij . : ".'_Bo_r T
o N ' J
Bluff Trough and Bar

Position Varicble

Berm b.  Typical Bluff Profile

Overwash

Fon c. Typical Overwash Profile

;‘VBerm N e MHW
S et TN
: Sl T -
(EM, 1995) S rie’ "léunr.\;l-éieée. el

* Terroce . o
Step .



Vung ven b& va cac khai niém

U0 Coastal zone: vung ven b& (Déi b)
. Coast: viing ven bd bién [phan khéng ngap nuéc]
- Littoral zone: viing bién ven b& [phan bi ngap nwdc]

- Offshore: viing xa bd (ving bién kho')

Q Litteral zone: ving bién ven b&
o Shore/beach: [dai] b&/bai bién
» Backshore-foreshore (swash zone):
dai [vung] trwdc/sau bo bién
o Nearshore: dai [viing] gan bd
o Surf zone: viing séng dé (viing séng v&)
o Swash zone: vung soéng tran (song leo)
o Intertidal zone: viing [trung] gian triéu

(ving bi ngép hodc nbi dudi tac ddng cua thay triéu)

Coastal Zone

Littoral Zone

Coast

Shore or Beach

Nearshore

Offshore

Backshore ‘ Foreshore

—Foreshore- Shoreface

Swash |

Surf Zone ‘

/@reline\\

coastline L—eH———

Intertidal Zonel

*+ MSL (Mean sea level): mwc nwéc trun

 HHW (higher high water): [mwc ] nwéc Ién cao

« LLW (Lower low water): nwéc rong thap

o Coastline: [dai] dwdng bo bién - Shoreline: [dai] dwdng bai bién
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Vung ven b& va cac khai niém

Subaerial beach
(submerge beach)
Beachface (shore)
Aeolian

Morphology

Berm

Bar: doi cat ngam

Wave base (dwong co’ s&
song (do sau co s®): noi
song bat dau tac déng lén

day bién/chiu ma sat day)

BEACH SYSTEM
MORPHOLOGY (R
SUBB&‘E;:AL SURF ZONE NEARSHORE ZONE CONTINENTAL
SHELF
P\zac\;is Swash Wave Breaking Wave Shoaling
Berm
Dune Runnel crest Beachface
................. germ Swash zone
Swash limit ‘
Shoreline”” Channel Bar
Bars: Swell coasts (0-2 bars)

Nearshore: The more prolected a beach and
lower the waves, the narrower

and shoaler this zone \

i 50-100m ie— ~100m* -

~1 10 2kl —————>-!

https://www.nature.com/scitable/knowledge/library/coastal-processes-and-beaches-26276621/



https://www.nature.com/scitable/knowledge/library/coastal-processes-and-beaches-26276621/

Vung ven bo va cac khai niém

Coastal Area

Coast Beach or Shore

i | - -

Nearshore Zone
(Defines Area of Nearshore Currents l’

Backshore -@reshoLe Inshore or Shoreface « | JOffshore

or = (Extends through Breaker Zone)

Beach
Bluff or Face
Escarpm;;; (breakef zone)
= .‘/{ rm; Wave breaking
zone
s, Crest of Berm—= =— Surf Zone —='< - Breakers ___ |
High Water Level M
\
Ordinary Low Water Level - \_'
' Wave base
I
|  /
(Dean and Dalrymple, 2001) Plunge Point | — __|
Breaker line Bottom sl



Vung ven b& va

cac khai niém

Coastal Area

Nearshore Zone

(Defines Area of Nearshore Currents

__[V_

Coast Beach or Shore
Backshore Foreshore Inshere or Shoreface _ | _ Offshore
or (Extends through Breaker Zone)
Beach .
Bluff or . Face Wave breaking
Escarpment
" zone
Beach Scarp~™*

Crest of Berm—=

<€
=— Surf Zone —’: - Breakers __

High Water Level

N

Ordinary Low Water Level

S S

\_,

Plunge Point |
Breaker line

(Dean and Dalrymple, 2001)

Wave base

a. Typical Beach Profile

Toe of Shoreface

Coastline i Approx. Position
Shore Low Water Line Shorefoce (Approx )
-=— Coast -
Beoch Nearshore
~=— Uplond -— Offshore —e=
Backshore Foreshore
Shore Bor « |
Dune jwosh_ Surf_ |Breaker Breaker |
Crest Zone, = Zgne Zone Surf Zone+ Zone Transition
I Zone
Berm
Crests |
|
|
.o Dune el S N T ——
Searp .- . - T/ _ - \
R ~ Berm .. 7o L.
" "Scarp
* — Locction ond Width Vary W Tige &

as Wave Conditions Change . Terrace ~‘Slep‘ i

Trough and Bar
Position Voricble

Typical Bluff Profile

BlLff

Berm b.

QOverwash
Fon

c. Typical Overwash Profile

- ‘Berm S
. Crest ..o

(EM,1995) Rl Lo 2

* Runnel -



Vung ven b& v

cac khai niém

N\

a

Coastal Area

(Dean and Dalrymple, 2001)

_ Nearshore Zone
Coast e Roach o Shome R ~ (Defines Area of Nearshore Currents l’
= Backshore _ Foreshore| Inshore or Shoreface __ | _ Offshore
or (Extends through Breaker Zone)
Beach
Bluff or . Face
AN, __— Borms Wave breaking
/ zone < (breaker zone)
umaiiny Crest of Berm— ~— Surf Zone —’: - Breakers __
High Water Level \ \N
Ordinary Low Water Level } \d
Wave base
Plunge Point |
Breaker line Bottom ~*
— focus of_tﬁs study

& o
EMERGED BEACH

(Longhitano, 2015)

BACKSHORE o ; :
dunes ¢  FORESHORE waves appreach lo the coast incraasing their volume
- - berms and forming the first breakers . vertical scale exagerated
\
- s waves shoal towards the shore 1 ' /\,
e S, ] ————>
high tide level ------ == 020, \ — = | — -
intertidal zona * ’} !/ /N \/ L / 2 A C'\\ P > ~ . "
low tice | breaker S =t - S
E T, ZONE :
TN SUbmerged bars g X
e 2 oo 2
(30 .
i ! o fair weather wave base
upper | intermediate | lower i "
44— SHOREFACE———— P!

SUBMERGED BEACH




Mot vai khai niém

Theo Davidson-Arnott (2010) Coastal Zone
Littoral Zone
Coast Offshore
Shore or Beach Nearshore
Coastal zone (coastal area) broad term for the Backshore | Foreshore Foreshore [Shoreface?]
Swash [ Surf Zone |
. o Intertidal Zone|
area influenced by proximity to the coast; both Shoreline

the onshore and offshore limits are (deliberately)

imprecisely defined. The limit on land may be a

few hundred metres inland from a cliff top or
several kilometres where there are extensive
sand dunes, or along tidal estuaries. The

seaward limit may be the edge of the continental

shelf and is usually at least several kilometres.




Mot vai khal niém

Theo Davidson-Arnott (2010)

Littoral zone (ving bién ven b&) portion of the

coastal profile where sediment can be

transported by wave action. The seaward limit is

defined by the water depth at which significant
sediment transport by wave action ceases (it can
be equated with the boundary between the
offshore and the nearshore) and the landward

limit is the limit of (normal) wave action.

Coastal Zone

Littoral Zone
Coast Offshore
Shore or Beach Nearshore
Backshore‘ Foreshore —Foreshore- Shoreface
Swash | Surf Zone
Intertidal Zone|

Shoreline




Mot vai khai niém

Theo Davidson-Arnott (2010)

Nearshore zone (viing gan b&) portion of the

profile extending from the limit of significant

sediment transport by waves to the low tide line.

Note that where the offshore is defined as
beginning at the seaward edge of the breaker
line, then this will also mark the seaward limit of

the nearshore.

Coastal Zone

Littoral Zone

Coast Offshore
Shore or Beach Nearshore
Backshore‘ Foreshore —Foreshore- Shoreface
Swash | Surf Zone
Intertidal Zone|
Shoreline




Mot vai khai niém

Theo Davidson-Arnott (2010)

Shoreface zone dominated by wave action
from the offshore landward to the low tide line
synonymous with the definition of nearshore
used in this book. It is used primarily by
geologists/sedimentologists and may be divided
into an upper and lower shoreface marked by a
distinct change in slope on sandy coasts at a

depth of around 6-10 m (Cowell, 1999).

Coastal Zone

Littoral Zone
Coast Offshore
Shore or Beach Nearshore
Backshore‘ Foreshore —Foreshore- Shoreface
Swash | Surf Zone
Intertidal Zone|

Shoreline




Mot vai khai niém

Theo Davidson-Arnott (2010)

Shore or beach portion of the profile subject

to wave action and which is exposed subaerially

at least some of the time. The seaward limit is
defined by the spring low tide line and the landward
limit by the limit of swash uprush during normal
storms. The landward limit is often taken as the

vegetation line.

Backshore portion of the beach subject to wave
action only during storms. During non-storm
conditions sand may be reworked by aeolian

action. This is the beach for recreational purposes.

Coastal Zone

Littoral Zone
Coast Offshore
Shore or Beach Nearshore
Backshore | Foreshore —Foreshore- Shoreface
Swash | Surf Zone
Intertidal Zone|

Shoreline

Foreshore portion of the beach subject to wave action

during non-storm conditions.

Foreshore or Swash zone the region of the profile that is
alternately wet or dry as the waves rush up this steep

portion of the profile (Dean and Dalrymple, 2001)




Mot vai khai niém

Theo Davidson-Arnott (2010)

Coastal Area
Surf zone (vung song do): zone of (Dean and Dalrymple, 2001)
broken waves (surf bores) extending from Nearshore Zone 4
Coast | _ Beach or Shore R (Defines Area of Nearshore Currents
~ z ~ Backshore _ Foreshore| Inshere or Shoreface __ |  Offshore
the breaker Zone (Vung SOng VO’) or (Extends through Breaker Zone)
Beach
. . Bluff F
to the foreshore. Varies with beach slope  cocapren e .
__— Berms Wave breaking
. il onl / < zone __ |(breaker zone)
and wave conditions and will only be Beach Scarp™” == ——— ~— SurtZone —' " proakers __
High Water Level \ \—j\j\
present when waves break some distance Ordinary Low Water Level , o

Wave base

offshore.
Plunge Peint |
Breaker line Bottom =%

Swash zone (vung séng tran- vung song leo): zone of wave run-up on the beach and

return of water in the form of backwash. It varies with wave and slope conditions



Mot vai khai niém

Theo Davidson-Arnott (2010)

Intertidal zone (viing gian triéu): zone between

high and low water (tide).

Coastal Zone

Littoral Zone
Coast Offshore
Shore or Beach Nearshore
Backshore | Foreshore Foreshore [Shoreface]
Swash | Surf Zone ‘
Intertidal Zone|

Shoreline

Shoreline can be defined instantaneously as the intercept

of the mean water level along the beach, but it is often

used loosely as the swash limit or the landward edge of

the backshore.




Tong hop cac khai niém ve ving ven b

COASTAL ZONE (VUNG VEN BO)
. Coast (ving ven b bién/ving bo)
- Littoral zone (viing bién ven b&)
o Shore/Beach (dai [viing] bé& bién/b&i bién)
v’ Backshore (dai [viing] phia trong bé& bién)
v’ Foreshore (dai [viing] phia ngoai b& bién)
o Nearshore (dai [viing] gan be&)

Tham khao thém mét sd khai niém tai:

https://www.coastalwiki.org/wiki/Definitions of coastal terms

Coastal Area

Coast | _

Nearshore Zone

Bluff or .
Escarpment
Sy 0 B

High Water Level

Beach or Shore i (Defines Area of Nearshore Currents l‘
Backshore _ Foreshore| Inshore or Shoreface _ |  Offshore
or (Extends through Breaker Zone)
Beach
Face
.- Berms

Crest of Berm— \'— St —.:
N - W

Ordinary Low Water Level

Plunge Point
Breaker line

Bottom =

(Dean and Dalrymple, 2001)


https://www.coastalwiki.org/wiki/Definitions_of_coastal_terms
https://www.coastalwiki.org/wiki/Definitions_of_coastal_terms

Vung ven b& va cac khai niém

Minh hoa cac khai niém vung ven b tir Shore Protection Manual CERC (trich tir Morales, 2022)




Vung ven b& va cac khai niém

Cac khai niém vung ven bo tr Shore Protection Manual CERC (trich tr Morales, 2022)

COASTAL ZONE:
. Coast (vung ven b® bién)

- Littoral zone (vung bién ven bo)
COASTAL ZONE:

« Coast
~|: } Coastal plain
 Shore
} Literal zone
« Shoreface

o Offshore

i- Coastline
* Shoreline

Storm surge ac Hon

Coastal zo00 -

- 5 Littoral 2000 Coastal plain

- Coast
e -
<7 Shore

Shoreface

.........
......

-~ -
- -
-
-~

,',N,,thwmo'l""" IS T e

Moan Low Waler Level

mBﬂ”M
Base leve

~ -
o~
-~ -

..
.......
..
teee -

......
%%%%%
--------------------
o .
‘‘‘‘‘‘
.......
.

-
"""""

Storm surge action: xac dinh ranh gi¢i coastline (gi¢i han phia dat lién)
Mean High Water Level: shoreline duwoc xac dinh theo méc chuan nay
Mean Low Water Level: shoreline dwoc xac dinh theo méc chuan nay
Hs Base level: xac dinh ranh giéi cda litteral zone (gi¢i han phia bién)

Storm Base level: xac dinh ranh gi¢i cla coastal zone (gi¢i han phia bién)




Tong hop cac khai niém ve ving ven b

Storm surge action

Moan High Water Leve!

eteeneree,

-
-——

B

ernan.
e,
.,
o,

(Morales, 2022)
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COASTAL ZONE

(VUNG VEN BO)

A\ 4

.
S

even,

Coast ]
(vung ven b bien)

Coastal Area

Littoral zone
(vung bién ven bo)

A 4

A 4

Nearshore Zone 1
Coast Beach or Shore (Defines Area of Nearshore Currents b
Backshore _ Foreshore| Insheore or Shoreface _ | _ Offshore
or (Extends through Breaker Zone)
Beach l
Face -
Berms Backshore
- > n , N . R
/ Dai phiatrong b& bién)
Beach Scarp~™*
Crest of Berm—= - Breakers __
High Water Level

Shore/Beach
(Dai b& bien/bai bien)

Nearshore{Shoreface
(Dai gan bo)

Ordinary Low Water Level

(Dean and Dalrymple, 2001) 4,00 pom ™

- Surf Zone —o:
N T

¥

A 4

Foreshore ]
(Dai phia ngoai b& bien)




Cac gIO’I han Vung ven bo COAST - LITTORAL ZONE - Offshore - Inner Continental Shelf

—1focus of this study

{ s M
EMERGED BEACH SUBMERGED BEACH

BACKSHORE @ copesHORE

i
H
| waves approach to the coast incraasing their volume
dunes : |

COAST - Coastline — Shore (Shorelinel-Shoreline2 s T e s e T -
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Shore — [based on WL datum] — Nearshore - M

(Longhitano, 2015)
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BEACH SYSTEM
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Wave ) _
Process Swash Wave Breaking Wave Shoaling
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e i ——— Swash limit
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(Depends on wave height)

Nearshore: The more prolecled a beach and
lower the waves, the narrower

and shoaler this zone \

(Morales’ 2022) ; 50-100m :1— ~100m+ §~ ~1 to 2km _DE




Cac giol han Vung ven bo COAST - LITTORAL ZONE - Offshore - Inner Continental Shelf
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—1focus of this study
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Cac gIO’I han Vung ven bo COAST - LITTORAL ZONE - Offshore - Inner Continental Shelf

—1focus of this study
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Céc gi()’i han Vung Ven b(‘y ACTIVE BEACH SYSTEM ,

Intertidal

beach

o "' Shoreface i Continental
' shelf

Dunes :  beach

Figure 4.7. Schematic diagrams showing P
seasonal changes in a sediment-limited P <
beach typical of the central Grand Strand. S &

Vertical scale is highly exaggerated to
emphasize subtle topographic features.
(TOP) During times of fair weather, sediment
Is transported landward from the shoreface
and stored in the dunes and berm. Upper |
surface of erosion-resistant sedimentary rock vy
Is exposed in shallow-water areas adjacent to | :
the beach. (BOTTOM) During times of
stormy weather, the beach is eroded and
sedimentary rock is locally exposed on the
broad intertidal beach. The eroded sediment
Is transported offshore, where it buries rocky
areas and produces a relatively smooth,
sandy shoreface.

https://pubs.usgs.gov/of/2008/1206/html/figs/fig4_7.html



Cac nhan to va cac qua trinh tac ddéng déen ving ven b

Factors controlling coastal development (Davies, 1972).

Plate tectonics, mountain ranges, continental shelf width, relief
Local structure, rock type

River valleys, deltas, sediment supply

Tectonic isostacy, glacial isostacy

Glacial eustacy; geoidal changes

Water body size, orientation of the coast, wind and storm climatology

Tidal range, tidal type, tidal currents
Ice effects shorefast ice, winter ice cover

eTor | T G e B G e (i (e 1) B Coastal erosion, transport and deposition processes
Biological effects mangroves, saltmarshes, coral reefs, sea grass beds, coastal dune vegetation

Davidson-Arnott (2010)




So d6 tdng thé viing ven b& (Bosboom and Stive, 2022)

Cac nhan to6 tac déng chinh Ién ving ven b
secondary waves (Factors driving and affecting coastal evolution)

High Water (HW)
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.

\seomeéuww

SEDIMENTARY BALANCE
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5
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(4

e ‘
CLIMATE
7 : HUMAN
%
[ (Morales, 2022)



Cac nhan to6 tadc déng chinh Ién ving ven b

(Factors driving and affecting coastal evolution)

(Morales, 2022)
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Events v
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t
l |
CLIMATE HUMAN
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(Bosboom and Stive, 2022) >

Figure 1.1: Plan view of a coastal area.

AT
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Cac tac dong chinh Ién vung ven bo’

« Céc qué trinh dia chat
« Cac qua trinh thay déng lwc

« Céc qua trinh chuyén tai tram tich

(dat da/tram tich-sediment)

* Sw ngap lut
« S x0i 1& / boi tich

« Thay déi dia mao




So dd tbng thé viing ven bd (Bosboom and Stive, 2022)

Sediment

. e\ &
former c\‘\'a"\(\ /o

o
Ny
W8 o0
0‘\a<b° /

o

Sea-level changes

Currents

Ocean currents

Tidal currents
Long-shore currents
Cross-shore currents

River flows

Céac nhan to6 tac dong chinh 1én ving ven b

Wave
Wind waves
Swell wave

Infra-gravity waves

v

Sed!ment d_ensuty Longshore currents \Wind weves
—> Sediment size Tidal currents
Sedi t size distributi o t Swell waves
ediment size distribution cean currents Infra-gravity waves
l River flows
\ /

Sediment properties Currents <—— Waves

\l/

Sediment Transport Quantities
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Gi&i thiéu vé méi trwérng ven b post-glacial sea level

Phan Ién céc bai bién, ving ven
bé ngay nay dworc hinh thanh
trong ky bang ha muén (post-
glacial), vao khoang 8-6 ngan
nam cach ngay nay khi mwc
nwéc bién hau nhw thay déi rat it
[ Post-Glacial o
- Sea Level Rise
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(Mann et al, 2019)
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Holocene sea-level curve
constructed [for Son Hai, Ca N4,
Mekong Delta] from sea-level index
(Stattegger et al., 2013)

mssl: mean spring sea level

msl: mean sea level



Southeast Asia past and present

http://www.hawaii.edu




Southeast Asia past and present
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ngay nay 17, 14, 12 va 6 ngan nam. Sau giai doan nay
dworng bo gan nhw gidng ngay nay (hinh do GS.Glenn
Milne, University of Ottawa vé (trich tir Pugh va Woodworth,
2014)
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Mann et al 2019

“RSL predictions for the
broader SE Asian region
between 10 ka BP and 2
ka BP based on different
iterations of ice and earth
models. Numbers along
the left and bottom map
edges indicate latitudes
and longitudes. Color
scales below maps
indicate RSL in m relative
to present-day msl. Note
differences for RSL in the
color values for each
map. Top row: ICE5gQ-
VM2-90 km 2nd row:
ICE5g-VM2-120 km; 3rd
row: ICE5g-VM2b-90km;
4th row: ICE5g-VMS3-

90 km; Bottom row:
ICE5g-VM4-90 km.



Relative sea level changes and coastal evolution
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Sea Level Rise
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R the SE Vietnam coast.
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PAI HOC KHOA HOC TU NHIEN - PHQGTP.HCM
Khoa Vat Iy — Vat Iy ki thuat

Nganh Hai Dwong Hoc

Cha dé:
TONG QUAT VE THUY TRIEU

VA TAC PONG CUA BAO POI VOI THUY TRIEU

Mon hec: Cac qué trinh ven bo

Giang vién: Nguyén Cong Thanh

Ngwai thuc hién: Bui Minh Thién



Mé dau
Bai tiéu luan nay duoc soan dya trén c4c di liéu cd san tir nhiéu ngudn, nhim cung
cap cac thong tin khai quat vé thay triéu, cac dac tinh caa thay triéu va tac dong
ctia bdo ddi vai thay tridu. Qua d6 gitp sinh vién 6n dinh dugc kién thirc va la nén

tan cua cOng Vviéc sau nay.



Tong quéat vé thay triéu.
1. Khéi niém:
Sy 1&n xudng theo phuong thang diing ctia muc nudc dugc goi 1a thuy triéu

thang dimg hay don gian la thay triéu.

Hinh 1.1: Chuyén déng cua thién thé dnh huwéng téi thuy triéu

Thuy triéu binh thudng con duoc goi 1a thay tridu thién van, 1a su 18n xudng
dién hinh caa muc nude bién do luc hap dan cia mat troi va mat trang két hop
véi chuyén dong quay cua trai dat.

2. Phén loai

C6 2 loai thay triéu:

- Thuay triéu dwa vao tan s khéac nhau: Nhat triéu vai chu ki khoang 24 gio

50 phdt; Ban nhat triéu véi chu ki khoang 12 gio 25 phat va triéu hdn hop.



- Thuay triéu dua vao vi tri cia Mat trang va Mat troi: Tridu cuong va triéu

kém

Hinh 1.2: So @6 phan bé thay triéu phé bién trén thé gisi

Thuy triéu bao gom 4 giai doan: Triéu I&n — Triéu dat dinh — Triéu rat — Triéu

ngung rat

Thoi ky dang I1&n 1a thoi gian dé muc nudce tir chd thap nhat dén chd cao nhat,

thoi ky ha xudng 1a thoi gian sau d6 myuc nuéc xudng dén chd thap nhat.

Nude dong 14 tén dugc st dung dé ndi vé hién twong dao nguoc dong chay thuy

triéu, nguyén nhan co thé 1a do phan xa tu nhién cua dia hinh, thuc vat hay nhan

tao do con dap gay ra.

3. Tam quan trong caa thiy triéu.

- Ba0 vé hé sinh théai: Thay triéu anh huéng téi sy duy tri va phat trién cua
nhiéu loai sinh vat bién thong qua triéu cuong va triéu kém. Cac sinh vat dai
duong sir dung thay triéu cho céc hoat dong sinh san caa ching bang cach
thay di vi tri trong nuéc. Nhitng hd nho ndy cho phép nhiéu loai sinh vat
bién nho khéc nhau ton tai, ching c6 thé bi tiéu thu boi nhitng sinh vat 16n

hon khac. Bang c4ch nay, su can bing trong hé sinh thai dugc duy tri.



Khai thac, danh bat va nudi trdng thiy hai san: Ngu dan c6 thé tan dung cac
con nude rong dé danh bat thay hai san. Céc sinh vat nhu cua, 6¢ va rong
bién dugc tim thay rat nhiéu do dugc bd sung thudong xuyén bai song thuy
tridu.

Diéu huéng tau thuyén: Thay tridu dong vai trd rat quan trong trong viéc
kiém soat do sau va dong chay cua nude dé gilp tau beé di chuyén dé dang
gan bod. Tan dung loi thé vé myc nude va dong nudc khi thay tridu dang cao,
tau thuyén c6 thé cap cang thuan tién. Thay triéu ciing gitip 1am cho 10ng cta
mot s6 con s6ng rong hon cho phép tau thuyén di chuyén ra bién dé dang.
Kiém soat chat 6 nhiém: Thuy triéu co thé dong mot vai trd quan trong trong
viéc giam thiéu 6 nhiém trong nuéc. N6 ciing gop phan loai bo nudc & nhidém
tir c4C cira s6ng. S6ng thiy triéu mang chat dinh dudng vao nudc gidp cho
su ton tai va phat trién cua thuc vat va dong vat bién.

San xuat niang luong: Thay triéu dugc xem la ngudn nang luong téi tao vo
tan trong cudc song hién nay. Su dao dong cua thuy triéu co thé duogc tan

dung nham san xuat dién.



I1. Anh hwéng ciia biao dén nwéc bién dang.
Khi mot con bio tién vao dat lién, triéu cudng ma nd tao ra 1a mét trong nhitng
mbi de doa nghiém trong nhat d6i voi con nguoi va co so ha tang. Thuy triéu
b&o do 14 nudc bién bi day vao bd bai mot con bio nhiét d6i hodc gié manh lién
tuc ctia bdo, két hop véi nhimg thay doi vé do cao ciia nude do cac chu ky thuy
triéu gay ra. Thuy triéu trong bao c6 thé khién myc nuée dang cao va lam ngap

lut céc khu vuyc rong 16n rat nhanh va gay ra nguy co dudi nuéc lon.
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Hinh 11.1: M6 phong muc nuée trude va trong con bao



Nudc bién dang do béo 14 hién twong dang 18n cua bién 1a két qua cua su thay

d6i ap suat khi quyén va gio lién quan dén mot con bio.

Thuay triéu bdo 1a két qua cua su két hop gitta triéu cuong va thuy triéu thién
van. Diéu nay chang to diém quan trong la thay triéu dang cao dong vai trd
quyét dinh trong viéc xac dinh muc nudc bién ven bd dang cao trong mot con
bao, Thuy tridu thién van duoc gay ra bai lyc hip dan cua mat troi va mat tring
va ¢c6 tac dong 1on nhat dén myc nudc bién trong céc Ky tring non va tring
tron—khi mat troi, mat tring va Trai dat thang hang. Do d6, thuy triéu bdo cao
nhat thuong duoc quan st thiy trong cac con bio tring véi tring non hoic tring

tron.

Vi nuéc dang do béo thé hién do léch so véi muc nuéc thiy tridu binh thudng,
nén né khong duoc tham chiéu dén dit liéu do luong theo chiéu doc hoic thay

triéu.

Nudc dang do bdo (storm surge) 1a do cao tam thoi cia muc nudce bién tai duong
bd bién cao hon chiéu cao thay tridu dyu doan gay ra boi su két hop cua ca ap
suat khi quyén thap va thiét 1ap bai gid nguoc, va phéa v song ludt trong mot
con bdo. Mot thanh phan b sung can dugc xem xét cho timg dia diém 12 séng

dang (wave run-up), thay d6i cuc b theo dia hinh cua ria bo bién.

Hinh 11.2: S6ng Ién va ngdp lut do triéu cieong két hop véi meéc dang sau bdo sé 3
(T9/2014) tai P6 Son - Hai Phong



Hién tai c6 nhiéu phuong phép tinh toan va dy bao nuéc dang bio nhu:

- Phwong phap dung cong thirc ban kinh nghiém: D6 cao nudc dang duoc
tinh toan trén myc nudc nén theo van tc gio, chiéu dai cua da giod, goc gitra
huéng gi6 va truc vudng goc voi dudng bd va do sau diém tinh. Tuy nhién,
¢4 d6 chinh xéac khong cao vi khdng mé ta hét anh huong cua cac yéu té tac
dong 1én nudc dang trong bao

- Phwong phap biéu dé: Thuong duoc &p dung dé du bao nudc dang bdo cho
mot s6 cang bién ma & d6 c6 nhiéu sé liéu quan tric vé bdo va nudc dang
b3o. Noi dung cua phuong phap 1a xay dung cac bicéu d6 biéu dién mdi quan
hé gitra nudc dang va tde do gi6 16n nhat trén co sé cac s lidu quan tric. Do
vay s& rat han ché khi chting ta khong c6 du chudi s6 liéu du dai (thong thuong
khoang 100 nam néu can két qua c6 do chinh xac cao) va thuong chi ding
cho céc khu vuc gan tram quan tric..

- Phuwong phap khao sat thwe dia: Thu thap va xa ly sb liéu tai tram quan
tric muc nudc va tién hanh khao sét tai cac vi tri khdng cé tram do (ngin
nudc dang-muc nudce tridu

- Phwong phap sir dung cac mé hinh s tri: C6 do tin cay cao hon vi ban
than cac md hinh s6 tri thuong xem xét anh huong cua hau hét nhitng nhan
t6 chinh tac dong dén nudc dang do bao nhu dia hinh, séng, thay triéu. Ngoai
ra, phuong phap nay con cho phép tinh toan, du bao dién bién cua hién tuong
theo rat nhiéu kich ban gia dinh chua ton tai trong thuc té hién nay nhung co

kha nang xay ra trong tuong lai.



Tai liéu tham khao
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https://byjus.com/free-ias-prep/tides/#:~:text=Characteristics%200f%20Tides,-

Tide%20changes%20as&text=Flood%20Tide%20%E2%80%93%200ver%20a%20period,L

evel%200f%20Seawater%20stops%20receding.

https://www.click2houston.com/weather/2020/05/17/understanding-how-tides-change-
during-storms/
https://www.usgs.gov/news/featured-story/storm-tide-poses-one-most-serious-hurricane-

threats-people-and-

infrastructure#:~:text=Storm%20tide%20is%200cean%20water,a%20major%20risk%20f
0r%20drowning.&text=Storms.

https://oceanservice.noaa.gov/facts/stormsurge-stormtide.html

defining storm surge.pdf (weather.gov)

4. Tides, storm surge and the effects of sea level rise | Ministry for the Environment

Ludn van thac si khoa hoc — Pham hoang duéng



https://byjus.com/free-ias-prep/tides/#:~:text=Characteristics%20of%20Tides,-Tide%20changes%20as&text=Flood%20Tide%20%E2%80%93%20Over%20a%20period,Level%20of%20Seawater%20stops%20receding
https://byjus.com/free-ias-prep/tides/#:~:text=Characteristics%20of%20Tides,-Tide%20changes%20as&text=Flood%20Tide%20%E2%80%93%20Over%20a%20period,Level%20of%20Seawater%20stops%20receding
https://byjus.com/free-ias-prep/tides/#:~:text=Characteristics%20of%20Tides,-Tide%20changes%20as&text=Flood%20Tide%20%E2%80%93%20Over%20a%20period,Level%20of%20Seawater%20stops%20receding
https://www.click2houston.com/weather/2020/05/17/understanding-how-tides-change-during-storms/
https://www.click2houston.com/weather/2020/05/17/understanding-how-tides-change-during-storms/
https://www.usgs.gov/news/featured-story/storm-tide-poses-one-most-serious-hurricane-threats-people-and-infrastructure#:~:text=Storm%20tide%20is%20ocean%20water,a%20major%20risk%20for%20drowning.&text=Storms
https://www.usgs.gov/news/featured-story/storm-tide-poses-one-most-serious-hurricane-threats-people-and-infrastructure#:~:text=Storm%20tide%20is%20ocean%20water,a%20major%20risk%20for%20drowning.&text=Storms
https://www.usgs.gov/news/featured-story/storm-tide-poses-one-most-serious-hurricane-threats-people-and-infrastructure#:~:text=Storm%20tide%20is%20ocean%20water,a%20major%20risk%20for%20drowning.&text=Storms
https://www.usgs.gov/news/featured-story/storm-tide-poses-one-most-serious-hurricane-threats-people-and-infrastructure#:~:text=Storm%20tide%20is%20ocean%20water,a%20major%20risk%20for%20drowning.&text=Storms
https://oceanservice.noaa.gov/facts/stormsurge-stormtide.html
https://ocean.weather.gov/defining_storm_surge.pdf
https://environment.govt.nz/publications/chatham-islands-climate-change/4-tides-storm-surge-and-the-effects-of-sea-level-rise/
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Mé dau
Bai bao cao nay 1a nhitng théng tin em thu thap dugc trong qua trinh tim hiéu va hoc tap.
Tai liéu nham cung cap kién thirc so bo cho cac sinh vién vé cac qua trinh tu nhién dién ra

bai séng va c6 ngudn gbc tir song.



Toéng quan veé song.

1. Khai niém vé song bién.

S6ng bién 1a nhirng nhiu loan trén bé mat dai dwong. Song bién cd nhiéu hinh
dang va kich ¢@, c6 chiéu dai tir mot phan centimet dbi véi nhitng gon séng nho
nhat dén mot nira chu vi Trai dt ddi vai thay triéu. Chang c6 thé dugc hinh thanh
do gio, trong luc, dong dat va 1o dat dudi day bién 1am x&o tron mat nudc. Sau
khi duoc hinh thanh va bat ké ngudn géc, song bién c6 thé di chuyén rat xa trudc
khi dén bo bién. Séng bién dén bd ngay nay c6 thé da bét dau tir nhiéu gio hoic
tham chi vai ngay trude d6 mot ban cau.

Trong dong luc hoc chat long, song gid, song nude hoic song nudc do gid tao ra,
la s6ng bé mit xay ra trén bé mat ty do cua cac ving nudc do gio thoi trén mat
nuéc. Khoang céch tiép xtc theo hudng gioé dugc goi 1a tim nap (the Fetch).

Ripples to wind Fully developed Swell waves

waves seas

—— | pr——

Wind , Direction of
; wave propagation
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Hinh I.1. Gi6 tac dong 1én mdt bién
S6ng gi6 s& di chuyén theo mét 16 trinh vong tron 16n sau khi duoc tao ra — hoi
cong sang trai & ban cau nam va hoi cong sang phai & ban cau bac. Sau khi di
chuyén ra khoi khu vire tim nap, séng gié duoc goi la song bién va c6 thé di
chuyén hang nghin km.



2. Céc thanh phin dic trung cia song.

Chiéu dai séng (1) va khoang cach giira hai dinh séng hoic hai day song.

Chu ki T cua song theo dinh nghia 1a thoi gian ngian nhat ma mot cau tric song
lap lai tai mot diem.

Chiéu cao song (H) trong cac nganh hai duong hoc, ki thuat bo bién, ki thuat
hang hai, dugc xac dinh bang khoang cach theo phuwong thang ding tir chan
song 1én dén dinh song.

Bién d6 song (A) la khoang cach theo phuong dung tir dinh song (hoac day
s6ng) t6i duong muc nude tinh; bién d6 séng bang mot nira chiéu cao séng.

Ning luong song (E) thuong tinh bang co nang ciia mdi mét vudng mat nudc
khi c6 s6ng truyén qua.

Do dbc song (s) 1a ty so gitra chiéu cao séng va chiéu dai séng.

HWave

- A -

displacement

distance ———»

3. = wavelength

V' = amplitude

Hinh 1.2. Minh hoa vé chu ki va bién dé dao déng cua song bién



3. Phén loai song theo chu Ki.
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Hinh 1.3. Phan logi song theo chu Ki
Il. Céc qua trinh thay dong lwc hec do song.
1. CA&c hién twong cia séng nwéc ndng.
Khi song tiép can bo bién, chung di vao ving d6 su chuyén tiép trong d6 chuyén
dong cua song bi anh huong bai day bién. Nhitng tic dong nay bao gom giam

cuong do song va budce song va do d6 1am thay déi huéng cua cac dinh séng

(Refraction) va chiéu cao s6ng (Shoaling), v&i nang lwong séng bi tiéu tan do ma
sat dudi day bién va cudi cung 1a dut gdy (Breaking).

direction of waves direction of waves

increasing depth

A A wave in deep water B A wave in shallow water
rotation destruction

Hinh 11.1. Su thay d6i chuyén dong hat nuéc tai ving nudc sau (A)
va vung nude néng (B).




a) Shoaling waves
Wave Shoaling 1 su thay d6i vé hinh dang va tinh chat khi séng truyén vao ving
nude cd do sau giam dan. Piéu nay dan dén téc do song va budc song giam trong khi
chiéu cao séng ting. O vung nudc sau, dang song xap xi hinh sin va hanh vi caa séng

khong bi anh huong bai d6 sau cua nudc.

Wave Shoaling

Deep Water \‘\:)au\;e: Shoaling Zone
(depth > L/2) pouch — (depth <= L12)

©The COMET Program

Hinh I1.1.a. M6 phong hién firong Shoaling
b) Refraction waves

Khuc xa 1 hién twong mit séng bi udn cong khi né di chuyén véi céc toc do khac
nhau trén mit nude c6 do sau khac nhau. Khi cac phan khac nhau cua ciing mot
mat song di chuyén vai téc do khac nhau, séng sé uén cong vé phia phan cham
hon. Nudc cang ndng, song cang cham; do d6 song ubn cong vé phia nudc ndng

hon.
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Hinh 11.1.b. M6 phong hién firong khic xa cua séng.

c) Reflection waves

Song phan xa 1a hién tuong khi song truyén vao bo, gap mot vat can hay bo
bién, ching s& doi nguoc lai vi mot luc thap hon so véi song toi. PO 16n ning
lugng cua song téi phy thudc vao tng suat buc xa tai ving nude ndng va gée
phan xa phu thudc vao goc téi hop voi caa phuong truyén séng so véi duong
bo.

The Law of Reflection

N
N
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i
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Before Reflection After Reflection
Hinh 11.1.c. M6 phong hién fuong phan xa cua song.

Khi duong bd vudng goc véi phuong truyén séng, ching sé gay ra luc phan xa
doi nguoc ra phia bién. Khi song téi va séng phan xa cuing pha, chiing sé& tao
nén hién tuong cong hudng gay soéng cao va nguoc lai, khi nghich pha, chidng

sé triét titu mot phan hoac triét tiéu hoan toan.



d) Diffraction waves

Nhiéu xa la su thay d6i dot ngot vé hudng va cuong d6 cua séng sau khi di
ngang qua mot dic diém ven bién hoic vat can ngoai khoi. Vat can s& chan mot
phan ning luong cua séng, budc né lan vao khu vire duogc che chan phia sau vat

can.

Hinh 11.1.d. Minh hoa thuc té vé hién tirong nhiéu xa cua song.

e) Breaking waves

Song v 1a song c6 bién do dat dén mic t6i han ma tai d6 mot lugng 16n ning
luong séng chuyén thanh dong ning hdn loan. N6 duoc hinh thanh khi van toc
I6p mat di nhanh hon so véi 16p day dang chiu luc ma sét.

Co6 3 loai hién tugng vo cua song:

Spilling breaker - Song tran, con dwoc goi 1 'séng x4p', 1a nhitng con séng mém
nhe nhang v& ra khi ching tién vao bo. Day 1a loai séng v& khi c6 do déc thoai

thoai dudi day bién.


https://en-m-wikipedia-org.translate.goog/wiki/Wave?_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc
https://en-m-wikipedia-org.translate.goog/wiki/Amplitude?_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc
https://en-m-wikipedia-org.translate.goog/wiki/Kinetic_energy?_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc
https://en-m-wikipedia-org.translate.goog/wiki/Wave_turbulence?_x_tr_sl=en&_x_tr_tl=vi&_x_tr_hl=vi&_x_tr_pto=sc

Figure 10.3.2 A spilling breaker. The gentle slope of the bottom causes the
wave height to slowly increase until the wave collapses on itself (left: IR,
right: James St. John, [CC-BY-2.0],

Plunging breaker - Con duoc goi 1a 'song d6', xay ra khi day dai duong c6 sy

thay doi do sau dot ngot.

Figure 10.3.3 A plunging breaker. The steeper slope causes the wave
height to increase more rapidly, with the crest of the wave outrunning the
base of the wave, causing it to curl as it breaks (left: IR, right: Andrew
Schmidt, Public Domain [CC-0], publicdomainpictures.net).

Surging breaker - S6ng v& hinh thanh trén cac bd bién déc nhit. Nang luong
s6ng bi nén rat ot ngot ngay tai bo bién va séng v ngay trén bai bién Nhing
con s6ng nay tao ra mot chuyén di qua ngin (va co thé gay dau don) cho nhiing

nguoi ludt song.



Figure 10.3.4 A surging breaker. The very steep slope causes the wave
height to increase suddenly and break right on the beach (left: IR, right:
Tewy, [CC-BY-SA-3.0], via Wikimedia Commons).

2. Cé&c qua trinh thiy dong lwc hoc do song.
a. Céc ly thuyét song
Ly thuyét song tuyén tinh.

Hinh dang, van téc va cac chuyén dong nudc lién quan cia mot doan séng nudc
don 1¢ rat phtc tap; ching tham chi con nhiéu hon véi trang thai bién thuc té khi
c6 nhiéu song c6 kich thudc, tn sé va hudng truyén khac nhau. Ly thuyét don
gian nhat dé md ta chuyén dong caa song la ly thuyét song Airy, thuong dugc

goi la Iy thuyét séng tuyén tinh, vi cac gia dinh don gian hoa cua no.

Ly thuyét nay duoc khang dinh dua trén cac diéu kién sau: mot chat long khong
thé nén duoc (Mot gia dinh tdt), chuyén dong caa chat long khdng quay (ngu y
rang khong co do nhét trong nude, diéu nay ¢ vé 1a mot gia dinh khong on,
nhung hoat dong kha tét), mot day phang khdng tham nuéc (vé ban chat khong

quéa dang), va song c6 bién do rit nho

H H
n(x,t) = 5 cosk(x —Ct) = 5 cos(kx —ot)

Trong dong luc hoc chat long, su phan tan cua song nudce thudng dé cap dén sy
phan tan tan s, co nghia 1a cac séng co budc séng khac nhau truyén di véi toc
d6 pha khac nhau. Séng nudc, trong bdi canh nay, 1a séng lan truyén trén mat
nudéc, Vi luc hap dan va ste cing bé mat 1a lyc phuc hdi. Do dé, nude co bé mat

tu do thuong dugc coi 1a moi treong phén tan.



o2 = gk tanhkh
Tai vung nudc sdu, khi do cao séng lén hon rat nhiéu so véi do dai séng (gioi
han 1a h>0.25 1) , kh >> 1 tir d6 tanh(kh) = 1, tir diy ta c6 phuong trinh w? =
gk
Tai vung nude ndng, khi do cao song cuc bé so vdi do dai séng (gisi han la h<

A /11), kh << 1 tir d6 tanh(kh) = kh, tir day ta lai c6 phuong trinh w? = gk?h

Van toc séng 1a van téc cua mot con song don 1é (van toc pha). Van toc truyen
s6ng phu thudc vao ban chat ciia méi truong truyén (tinh dan hoi va mat ¢6 moi

truong).
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Do d6, & ving nudc sau, van toc pha sé la ¢ = \/% = % . Trong khi ¢ ving nuéc
ndng, cong thic van tc pha ¢ = /gh

O vung nuéc sau, tdc d6 pha phu thudc vao do dai song hoic tan sé séng. Song
dai hon di chuyén nhanh hon. Do d6, séng nudc sau dugc cho la phan tan. O
vung nudc néng, tée d6 pha khong phu thudc vao song; né chi phu thude vao do

sau cua nudce. Song nudc ndng khdng phan tan.
Van téc nhom 1a van tdc truyén nang lwong trong chuyén dong song.

adw
ngﬁ



O ving nudc sau, van tdc nhém cé cong thicc Cg = % = g . Trong khi ¢ viing

nuéc ndng, van toc nhomsélac = /gh = ¢

uix, )

wt

Hinh 11.2.a.1, Vdn toc pha va vén toc nhom

Nang luong séng duge do bang niang lwong trén mot don vi dién tich bé mat
nude, nhung nd ciing c6 thé 13 niang luong trén mot don vi budc song hozc dong
ning luong trén mot don vi chiéu rong caa dinh. Néu ching ta xac dinh chiéu

cao song 1a H, thi nang lugng trén mot don vi dién tich bé mat 14

E—1 H?
—898

V6i p lamat do



Ly thuyét song Stokes.
Khi séng di chuyén vao ving nude c6 do sau giam dan, dang song tré nén bién
dang dén mirc khong con ddi xang va dinh séng tré nén hep hon va co dinh cao

hon trong khi ranh song tré nén phing hon va rong hon

Linear Wave

Stokes Wave

Cnoidal Wave

Hinh 11.2.a2. So sanh 3 logi s6ng: tuyén tinh, séng Stokes va séng phi tuyén nuéc nong.

D6 cao muc nude dugc du doan boi Iy thuyét song bac 2 cua Stokes 1a:

mH? cosh (ZLLh)
8L . 2mh
si I

4mh
n = cos(kx — ot) + * (2 + cosh (T)) * cos (2kx — 2at)

Phan thir nhat cua vé bén phai cong thirc dai dién cho séng tuyén tinh

Phan th hai dai dién cho phan phéi bac 2

Phan khac nhau va ciing 13 phan quan trong khi phan biét séng tuyén tinh va séng
theo md hinh Stokes la quy dao dao dong cua song. Khi d6 quy dao cua song da
khong con l1a mot duong tron kép Kinh, day goi la Stokes drift hay su trdi ctua hat
nuée. Pidu ndy ciing gitp dua hat nudc di mot khoang céch dua theo phuong

giao dong va toc d6 cua song.



wave phase :t/T= 1600

Hinh 11.2.a3. M6 phong do léch cua quy dao song

Do léch cua quy dao dugc xac dinh bang cong thuc

47TZ+h

)

_ (nH) C cosh (

L) 2 inh? (27zh)

Ly thuyét song phi tuyén nwéc ndng Cnoidal

Do dai séng trong cung gan bo [én hon do sdu nudce rat nhiéu, hon nira, d6 cao
s6ng gan nhu bang d6 sau cia nudc. Trong trudng hop ndy, ta 4p dung ly
thuyét song Cnoidal tir phwong trinh Knortewege-de Vries dé md ta dao dong

muc nudc ty do () va van toc trung binh (it) cua séng

%, h? 0°¢

_+‘/_(1+ ) 6‘/ﬁax3 0

T (VR ) S+ g =0

Do séng KdV 1a sdng tan sic nén ta s& ¢ phuong trinh tan sac



1
w = kygh [1 - g(kh)z]
Khi ty s6 L/h tién t6i oo, song Cnoidal s& tro thanh séng don doc véi bién do dao
dong
h

cosh?( \/j—}g (x - C))

Véi van téc pha C duoc tinh bang cong thirc

e |(1+5)on

Song don doc thudng co d6 dai 16n & mot do sau rat bé. Vi du cd thé ké dén

((x0) =

séng than.

KdV cnoidal wave
100

Soljton
80
60, , \
A(x,0) |
a0 <

d \ Sinusoidal

-10 -5 0 5 10
X

Hinh 11.2.a4. M6 phong song Cnoidal.



b. Céac qua trinh khac cia séng vung ven bo

e S0ng thiét 1ap (set-up waves) va séng ha xuéng (set-down waves)
Sy bién d6i song & ving nudc ndng tao ra nhirng thay d6i trong muc nudce trung
binh. Nhiing thay d6i vé muc nudc bién trung binh c6 lién quan dén céi goi 1a

{rng suat buc xa.

[sETuP ]
e SWEL

Hinh 11.2. b1. Set-up waves

Tuong ty, s6ng ha xudng 1a sy giam xudng do séng cua muc nudc trung binh
trudc khi song va.

Trong dong luc hoc chét long, thiét 1ap song 1a su gia ting muce nudc trung binh
do su hién dién cua song v&. Twong tu nhu vay, song ling xudng la sy giam
xudng do song giy ra ddi voi muc nudce trung binh trude khi séng v (trong qué
trinh tao séng). Tom lai, toan bo hién twong thuong duoc biéu thi Ia thiét lap
s6ng, bao gém ca tang va giam do cao trung binh. Thiét l1ap nay cha yéu hién
dién trong va gan ving ludt séng (surf zone) ven bién.

e SOng nho Ién (waves rup-up)

Do nhd caa song 1a do cao thang ding ma mép nude phia trudc cua song dat
duoc khi n6 chay 18n bi bién, dugc do so vi mit nudc tinh 1ing. S6ng dang 1én
phu thudc vao chiéu cao séng ngau nhién, chu ky song, d6 doc bai bién va do doc

song.



Runup
distance
Runup
elevation detey

NormallSeall'evel

Hinh 11.2. b2. Run-up waves
e Dong do song (wave-induced current)

Dong do séng xuat hién tai ving nudc ndng chu yéu bi gay ra boi tng suat buc
xa. Ung suat birc xa duoc dinh nghia 1a dong dong lwong du thira do sy c6 mat
ctia song. Piéu nay ciing giy ra nhitng chuyén dong cua hat nudc bi X6 vao bd
ma khdng phai chi dao dong Ién xudng nhu ¢ ving nudc sau.

e Dong chay ven bo (Longshore current)
Gi6 xién t6i ép nudc doc theo bd bién, va do d6 tao ra dong nuéc di chuyén
song song véi b bién. Trdi dat doc bo chi don gian 1a tram tich di chuyén bai
dong chay doc bd. Su chuyén dong cua dong chay va tram tich nay xay ra trong
vung song. Qua trinh nay con dugc goi la trdi dat duyén hai. Dong chay doc bo
do dong chay doc bd 1a mot qua trinh dia chat bao gédm sy van chuyén tram tich
(sét, bun, dé cudi, cat, da cudi) doc theo bd bién song song véi bo bién, qué

trinh nay phu thugc vao goc ctua hudng song tai.



: www'inte matgeog raphy. net ................................................................................ :

Direction of longshore drift |

swash backwash

Hinh 11.2. b3. Longshore currents
e Dong chay xa bo (Rip current)

Dong chay xa bo 1 nhitng tia nude chay qua dudng chin song mang theo cét ra
khoi bo. Doi khi co thé quan sat thdy nhitng dong chay nay xay ra (phan nao)
dinh ky doc theo mét bai bién dai thang tip; chung ciing xuat hién dudi cac cau
tau, bén canh cac cau cang va mo han, & trung tdm cua cac vinh nhé dwgc hinh
thanh boi cac miii dét, va tai cac diém dut gay ¢ cac bai cat va dé chan song ngoai
khoi. Van tc xa bo cua dong chay xa bo ¢ thé vuot qua 2 m/s va chiing gop
phan gay ra s nguoi chét ¢ cac bai bién bang cach cubn nhitng nguoi boi 16i

khong can than tryuc tiép ra khoi vao viing nudc sau.

rip rip
. : current : -
Incoming Incoming current

WEIES Vi WEWES incoming

sand bar

Hinh 11.2. b4. Dong RIP
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Course name: Coastal processes Course code: OMH10402
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Note: Students are [ &I allowed / [ not allowed] to use materials during the examination

Students draw two of the following exam questions:

Question 1

Briefly presenting the concepts of coastal zones and the hydrodynamic and sedimentological processes
affecting coastal zones.

Question 2
Briefly presenting the coastal water level changes and their impacts on coastal areas.
Question 3
Explaining the role of tides in coastal areas.
Question 4
Please present the causes and factors affecting the relative sea level changes in coastal/delta areas.
Question 5

Briefly explaining how a beach profile or beach slope and sediment grain-sizes (finer or coarser grain-
sizes) will change when wave energy changes (increase or decrease).

Question 6

Please summarize and give an overview of wave-induced current and its role in the sediment transport
process.

Question 7
Please present the methods of analyzing wave records to calculate wave heights and wave periods.
Question 8

Briefly presenting the dominant hydrodynamic processes occurring in coastal areas and their
consequences.

Question 9

Please present a summary of long-term water level changes in coastal areas and their impacts on
coastal areas.

Question 10
Please present the causes of water level fluctuations in coastal areas and their impacts on coastal areas.

Question 11

(This question paper includes 1 page)
Full name of paper setter/staff code: Vo Luong Hong Phuoc................... Signature: ............... [page 1/1]
Full name of approver: Vo Luong Hong PhuoC.........ccccevvvviviivnicicnnceennn, Signature: ..............



VNUHCM-UNIVESRITY OF SCICENCE ARCHIVE CODE
FINAL EXAMNINATION (iten by ETEQA Offce)

Semester || — Academic year 2022-2023

Please present an overview of the longshore current and its role in the sediment transport process.

Question 12

Briefly presenting and explaining the types of sediment transport.
Question 13

Briefly presenting and explaining the modes of transport of sediment particles.
Question 14

Briefly discussing the developments in coastal sediment transport along the Mekong Delta during the
impacting of northeast and southwest monsoon seasons.

Question 15

Briefly discussing water level fluctuations in the Mekong Delta region
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Ha Thanh Dat

7.0

Pat is an active student and took part in the
class but did not finish some exercises during
the course. He was not good at answering
some questions during the oral examination.
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6.5

Hué is a very good student and participates in
all activities during the course. However, she
did not answer some questions during an oral
examination and did not finish some exercises
for this course.
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Quang is a very good student and did very well
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answering some questions during the oral
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Course name: Coastal processes Course code: OMH10402

Time: Oral Examination Date: 16 Jul 2023

Note: Students are [ &I allowed / [ not allowed] to use materials during the examination

Students draw two of the following exam questions:

Question 1

Briefly presenting the concepts of coastal zones and the hydrodynamic and sedimentological processes
affecting coastal zones.

Students explain the main concepts of coastal zones based on one of coastal zone schemes and
explain the main processes with every sector of the coastal zone.
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Question 2
Briefly presenting the coastal water level changes and their impacts on coastal areas.

Students present the main contributors of coastal sea level fluctuations driving by tides, storm
surges, relative sea level changes and discuss the potential impacts of these factors to coast zones.

Question 3
Explaining the role of tides in coastal areas.

Students present the main contributors of coastal sea level fluctuations driving by tides, storm
surges, relative sea level changes and discusses the potential impacts of these factors to coast zones.

Question 4
Please present the causes and factors affecting the relative sea level changes in coastal/delta areas.

Students discuss the main contributors of relative sea level rise in coastal/delta region including
sediment supply to coastal regions, absolute sea level rise, vertical level changes (subsidence or
uplifting).

Question 5

(This question paper includes 1 page)
Full name of paper setter/staff code: Vo Luong Hong Phuoc................... Signature: ............... [page 1/1]
Full name of approver: Vo Luong Hong PhuoC.........ccccevvvviviivnicicnnceennn, Signature: ..............



VNUHCM-UNIVESRITY OF SCICENCE ARCHIVE CODE
FINAL EXAMNINATION (riten by ETEQA Offce)
Semester || — Academic year 2022-2023

Briefly explaining how a beach profile or beach slope and sediment grain-sizes (finer or coarser grain-
sizes) will change when wave energy changes (increase or decrease).

Students briefly present beach profiles and their adjustments (in topography and sediment grain-
sizes) due to energy changes which are caused relative sea level changes and/or changes in wave
climate.

Question 6

Please summarize and give an overview of wave-induced current and its role in the sediment transport
process.

Students briefly present the mechanism of wave induced coastal currents including longshore and
cross-shore currents and the consequence of these currents on transporting sediment in the coastal
zone and along the coast.

Question 7
Please present the methods of analyzing wave records to calculate wave heights and wave periods.

Students describe data processing steps (e.g., detide technique) and how a wave can be detected
from water level records and the formulars or ideas of estimating wave parameters such as
significant wave, maximum heights, wave periods,

Question 8

Briefly presenting the dominant hydrodynamic processes occurring in coastal areas and their
consequences.

Students briefly present the main processes of waves, tides, currents and discuss the consequences of
these processes on coastal changes.

Question 9

Please present a summary of long-term water level changes in coastal areas and their impacts on
coastal areas.

Students briefly present the contributors of long-term water level changes in coastal areas including
long-tidal periods (yearly, decadal) and other agents such as subsidence, sediment budgets building
up the area changes in vertical levels of a coastal area.

Question 10

Please present the causes of short-term water level fluctuations in coastal areas and their impacts on
coastal areas.

Students briefly present the contributors of short-term water level fluctuations caused by tides (daily
to seasonal cycles), storm surges, freshwater discharges, wind-wave-induced water level setup and
discuss the impacts of these agents on coastal zones (can be emphasized on coastal flooding).

Question 11
Please present an overview of the longshore current and its role in the sediment transport process.

Students give an overview of the main causes of longshore currents and discuss the potential of these
currents in transporting sediment along the coast and within the coastal zone.
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Question 12
Briefly presenting and explaining the types of sediment transport.

Students give an overview of sediment characteristics (grain-sizes) and types of transport via
suspended load, bed load and wash load.

Question 13
Briefly presenting and explaining the modes of transport of sediment particles.

Students give an overview of sediment characteristics (grain-sizes) and modes of particle movements
under the shear stress of current.

Question 14

Briefly discussing the developments in coastal sediment transport along the Mekong Delta during the
impacting of northeast and southwest monsoon seasons.

Students give an overview of sediment transport studies based on publication for the Mekong Delta
and based on knowledge of coastal processes explain the directions of sediment transport along the
coast of the Mekong Delta which change seasonally by the change of the monsoonal seasons.

Question 15
Briefly discussing water level fluctuations in the Mekong Delta region.

Students give an overview and discuss the main agents for water level fluctuations in the Mekong
Delta region.
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