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Abstract: Application o f GENESIS model (GENEralized model for Simulating Shoreline change) for studving 
the shoreline change in and around the Thubon River mouth. Central Vietnam is presented in this paper. The 
input parameters used are the near shore wave height, wave period and wave direction, initial shoreline positions 
and sediment grain size. The near shore wave parameters were estimated using SWAN model. The change in 
shoreline during 1997 to 1998 was estimated and compared. In general the computed shoreline positions show 
good agreement with measured ones, except the shoreline sections in the area o f river mouth, which lives in the 
model boundaries and in the current dominated regions. Obtained model results give a better understanding on 
the changing behaviour o f the shoreline o f the study area.

INTRODUCTION

T hubon R iver jo in s  the  South C hina Sea a t the 
central V ietnam  coast, d ischarge quantity' o f  fresh w ater 
(Qmca. =  ^  m 5/s) during m onsoon and less quantity 
(Q mem H ” 131 m 3/s) during dry season (Hung, 1995). The 
continental sh e lf  o f f  the study area is relatively narrow  
w ith 20 m depth contour occurring at 2 km, 30 ni at 10 km 
and 50 m at 12 km away from the coast, except in the area 
o f  river m outh, w here shoals are present. A t about 12 km 
distance from the river m outh in the northeast direction, 
C ham  Island o f  8 km  w idth is present.

C o astlin e  consis ts  o f  long  sandy  beaches, with 
m edium  to fine sand with median size approximately from 
0.15 to  0.2 nun. The m orphology o f  the study area was 
taken from the topographic m ap w ith scale o f  1: 100,000, 
issued  in 1980 by the V ietnam ese Navy. Topography in 
and around Thubon R iver m outh w as m odified using 
the data collected during the N ational Project KHCN0608 
in 1998 (T rinh, 2000). The general geom orphological 
features o f  the study area are shown in figure 1.

O ceanographic conditions o f  the near shore waters 
a long  this region are subjected to seasonal variability 
w ith  the  rev e rs in g  so u th w est (Ju n e  -  A ugust) and 
no rtheast m onsoon (S ep tem ber -  M ay). T he data on 
tides  o f  this reg ion  w ere taken from D anang station, 
w hich are sem i-diurnal w ith average tidal height o f  0.77 
m  (the m ean spring  tidal range w as 1.36 m and the neap 
tidal range w as 0.37 m). Cyclonic storm s occur at an 
average o f  1.2 times a year in this region. The wave climate 
o f  this region is dom inated by northeast m onsoon and 
sou thw est m onsoon.

P roper understanding o f  the. changing behaviour o f  
the shoreline is im portant for the efficient m anagem ent 
and developm ent o f  the coast. A long the central coastal

region o f  Vietnam, especially in and around the Thubon 
R iver m outh shoreline changes have been observed. The 
present study was done with the following objectives

(a) Estim ation o f  the wave characteristics along the 
reference depth o f  the shoreline sections based on the 
SW AN m odel, and

(b) Estim ation  o f  the changing shoreline in and 
around the Thubon R iver m outh during Septem ber 1997 
toA ugust 1998 using G EN ESIS model.

METHODSOFSTUDY

SW AN model

SWAN (acronym  for Sim ulating WAves N ear shore) 
is a  th ird  -  generation wave model (B ooij, et al., 1999; 
Ris. et al., 1999; Holthuijsen et al., 2003) with which realistic 
estim ates o f  wave param eters in coastal areas, lakes and 
e s tu a r ie s  fro m  g iv e n  w in d , b o tto m , and  c u rre n t 
conditions can be obtained. The m odel is based on the 
w ave action  balance equation with sources and sinks as 
follows (Eq. 1)

— N  + — C,K  + — c ,  a + —  C„.V h 
or dx dy da

— CfiN = —  
dO a a )

T he first term  in the left hand side o f  this equation 
represents the local rate o f  change o f  action density (N ) 
in tim e, the second and third term  represent propagation 
o f  a c tio n  in g eo g rap h ica l space  (w ith  p ro p ag a tio n  
velocities C s and Cvin x and y  space, respectively). The 
fourth term  represents shifting o f  the relative frequency 
d u e  to  v a r ia t io n s  in d e p th s  an d  c u r re n ts  (w ith  
p ro p ag a tio n  veloc ity  C in s space). T he fifth  term
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W here

H = w ave heigh t (m)
C =  wave group speed given by linear wave theory (m/s) 
b  =  subscrip t deno ting  w ave b reak ing  condition 
q b! =  angle o f  b reak ing  w aves to the  local shoreline

The non-dimensional parameters a, and a, are given by

and

__________K;_________
8( p , I p  - 1)(1 -  P)tan P( \ .416)

(3)

(4)

W here

K K , =  em pirical coefficient, treated as a calibration 
param eter
r  = density o f  sand (taken to  be 2650 kg/m ! for quartz 
sand)
r  =  density  o f  w ater (1030  k g /m 3 fo r seaw ater) 
p =  porosity  o f  sand on the  bed (taken as 0.4) 
tanb  =  average bo ttom  slope from  the  shoreline to 
the depth o f  active long-shore  sand transport.

The factor 1.416 is u sed  to  convert s ignificant w ave 
height, the statistical w ave heigh t requ ired  by  G EN ESIS,

to  root-m ean-square (rm s) wave height.
The first term  in E quation  (3 ) corresponds to  the 

“CERC form ula” (S PM , 1984). T he second term  is used 
to  d e sc rib e  th e  e ffec t o f  the  lo n g -sh o re  g rad ien t in 
b reaking  w ave height. E quation (2 ) can be solved by 
either an explicit or im plicit solution schem e with stability 
p a ram e te rs  (C o u ra n t n u m b er), Rs £ 0.5  o r R s £ 10 
respectively.

T he overa ll calcu lation  flow  used  in the presen t 
s tudy is show n in F igure 2.

M odel sim ulation details

T he com putational grids o f  the SW AN m odel in 
geographical grid  have size o f  45 .00  x  47.75 km , and 
resolu tion  o f  250  x 250  m w hich covers the area  from  
108.24°Eto 108.645°E and from 15.695°Nto.l6.124°N (Fig.
1). The spectral g rid  w ith the range in frequency (f) w as 
0 .052 -  1.0 in H z; range in d irection (e) w as 0 -  360" in 
degree; and resolu tion  D f~  O .lf  and D q =  10°.

T he concerned shoreline  in and around the Thubon 
R iver m outh is d iv ided  into three p ro jec t reaches and 
m odeled each separately. Three model reaches considered 
are, (i) north  o f  the rive r m outh (N orth  reach), (ii) south 
o f  the river m outh (S ou th  reach) and (iii) south bank o f  
river (R iver bank reach). F igure 3 show s the details o f  
G E N E S IS  m o d e l re ach es , and a sso c ia te  n ea r shore  
reference depths, lateral boundary  conditions.

Em pirical param eters used in G EN ESIS (Trinh, 2000; 
K raus and H arikai, 1983) are shown in Table 1.

Fig. 2. Overall calculation flow used.
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Table 1. Empirical parameters at model reaches.

Em pirical
Param eters

N orth
Reach

South
Reach

R iver Bank 
Reach

Transport param eter - K | 0.1 0.3 0.58
Transport param eter - K ; 0.25 0.5 0.3
D epth o f  closure - Dc (m ) 6 6 6
A verage berm height -D B (m) 2 2 2.5
E ffective grain size - Dso(m m ) 0.175 0.175 0.175
A longshore grid spacing AX (m ) 50 50 50
Tim e step - At (hrs) 6 6 6
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Fig. 5. Net long-shore sediment transport rate during September 1997 to August 1998.

4000-n

: Gate boundary conditions

Q  : Pinned-beach boundary 
conditions 

—  : Shoreline positions - 9/1997 
(measured)

— : Shoreline positions - 8/1998 
(measured)

— : Shoreline positions - 8/1998 
(computed)

3750-

3500-

3000-

2500-

CAMAN

2000-

C ape C uadai

'  C ape  
A n lu o ng

1000-

DUYHAI

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000
Distance (m)

Fig. 6. Shoreline change in and around the Thubon River mouth during September 199710 August 1998
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In general the com puted shoreline positions show 
g ood  ag reem en t w ith  m easu red  on es, ex cep t the 
shoreline sections in the area o f river m outh which is the 
cu rren t dom inated  reg io n s , and fa lls  in the  m odel 
boundaries. The m agnitude o f  erosion and accretion in 
the current dominated regions (accretion at Cape Cuadai, 
northern part o f  the South reach; and erosion at south 
bank o f  river) is relatively large (about 50 to 100m). The 
erosion was due to the landing o f  hurricane FRITR during 
September to November, 1997.

CONCLUSIONS

From the present study, following conclusions can 
be recorded.

The shoreline in and around the Thubon R iver 
m outh during  Septem ber 1997 to  A ugust 1998 was 
subjected to changes with relatively large magnitude, 
especially in the areas o f  Cape Cuadai, Cape Anluong, 
and south bank o f river (current dom inated area).

In general the northern  shoreline  (N orth  reach), 
and  so u th  b ank  o f  r iv e r  (R iv e r  b a n k  re a c h )  are 
subjected  to  erosion , w hereas the  southern  shoreline 
(S ou th  re a ch ) , and  the  a rea  o f  C ape  C u ad a i are 
subjected  to accretion .

T he  com pu ted  sh o re lin e  p o s itio n s  is in good 
agreem ent with measured ones in the wave dominated 
regions, and the GENESIS model can be applied to predict 
the shoreline  changes in the no rthern  and southern 
shoreline o f  the Thubon river mouth.
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