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Tém tit. Dién bién xGi bdi clia céc clra song ven bién 1a mot van dé hét siic cap thiét
trong quy hoach va phit trién kinh t& viing ven bién. Qud trinh boi ling & céc cira song
lam 4nh huéng rit I6n dén giao thong thiy vao mua kiét, con qué trinh x6i 16 anh
hudng dén khu vuc dan cv sinh s6ng & quanh d6. Chinh vi vdy can c6 nhitng nghién
ctiu dénh gid chi tiét. Trong bai nghién ctu nay ching t6i dwa trén nhitng tai liéu thuc
do veé séng, vé dia hinh, vé dong chay va ing dung m6 hinh Xbeach va mot s§ cong cu
khic d€ xem xét danh gid xu thé bién d6i clia ctva sdng ven bién, cu thé 1a ctra Nhat Leé.
Tt d6 gidp dwa ra nhitng gidi phip trong twong lai.
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1. Gidi thiéu chung

Dién bién & cic clra song hién niy dang 1a mot van dé rat cip bach & nhidu nudc
trén th€ giGi ¢6 nhiéu cilra song d6 ra bi€n trong d6 c¢6 Viét Nam. Véi dic diém bd
bién dai trén 3000 km chay doc dt nudc ti* Bic vao Nam, trung binh khoang 20 km
lai ¢6 cira song d6 ra bién, thi van dé dién bién & cira sdng cang cin c6 nhitng nghién
ctu chi tiét cu thé. Trong bai nghién cttu nay chiing toi di siu vao nghién cttu dién
bién cira Nhat Lé thudc khu vuc thanh phé Dong Héi tinh Quéng Binh.

Nhat L& 12 cira song d6 ra bién ctia song Kién Giang. Dy 1a con song c6 dién tich
lru vue 13 2650 km2, nim trong viing triing ctia duyén hai trung bo. Pia hinh luu
vuc song chi yéu la doi ndi thap, do cao binh quan Iuu vic dat 234 m véi do doc 1a
20,1%. Luu vyc c6 hinh tron, la tdp hop cta hai nhanh sdong Kién Giang va Dai
giang. Nhanh song Kién Giang c6 chiéu dai 12 96 km chay theo huéng Tay Bic —
Pong Nam chay song song véi dudmg bo bién dwgc ngin cich véi bién bing diy dun
cit cao & phan ha du. Nhanh song Dai Giang chay theo huéng Tdy Nam — Pong Bic
v6i chiu dai 1a 93 km. B& mit lwu vuc bi chia cit manh nén mang lw6i song kha
phét tri€n v6i mat do ludi song 1a 0,84 km/km2 Phéan ha luu song thudn 1gi cho viéc
tap trung nudi nén dé bi Gng ngap trong mia muwa. Trong nhitng nim gian diy cira
song bi boi 14p do doi cét phia Nam ctra song phét trién gy can trd giao thong, thoat
lii va gy x6i 16 bo trdi uy hi€p cdc cong trinh dan sinh kinh t€ ctia thanh phd Dong
Héi, tinh Quang Binh.
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Hinh 1: Ctta s6

ng Nhat L&

2. Muc dich va nhiém vu cua bai nghién ctiu

2.1. Muc dich

Hién nay qud trinh boi 14p & clra song Nhat Lé 1a rit nghiém trong, n6 anh hudng
truc tiép t6i hoat dong kinh t€ clia ngw dan trong khu vuc. Déc biét la trong muia can
cdc doi cét phia ngoai cira song nho 1én kh4 cao, 1am cho cira song bi thu hep lai, dAn
t6i cac tau thuyén khong thé ra vao qua clra sdong dwgc. Vi vy muc dich cia bai
nghién cttu nay 12 mo6 hinh hod dudng bd bién bing md hinh thuy dong Ivc hai chidu
xbeach, nghién cttu danh gid bodi 14p cira song trong mua can, t¢ d6 xdc dinh dugc
nhitng vi trf boi 1ap 16n.

2.2. Nhiém vu

Nhiém vu chinh trong bai nghién citu nay bao gom cic phan sau:
— Xt ly s6 liéu dau vao bao gdm tai liéu séng, tai liéu dia hinh...
~  Ung dung md hinh xbeach vao tinh toan dién bién dudng bd bién chi xét dén
anh hudng ctia séng ngoai bién khong ké dén lwu lwgng i trong song chay ra.
— Xac dinh nhitng vi tri xay ra hién twong boi 14p 16n.
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2.3. Tai liéu phuc vu tinh toan

— Tai liéu vé séng (Tai liéu thyc do séng tai tram Con C4 tir ndm 1980 dén ndm
1990)

— Tai liéu dja hinh: Binh d6 khu vue cira Nhat Lé, cdc mit cit dia hinh.

_ Tai liéu vé diéu kién kinh t& xa hoi ....

3. Ung dung md hinh Xbeach vao mé phong dién bién cita song Nhat Lé

Xbeach la mot md hinh thuy dong lwc hoc hai chiéu 4p dung md phong cho bo
bi€n nhung trong bai nghién cttu ndy mo6 hinh dugc ding vao mo phong dwong bo
bién & ving ctra song khong k€ dén luu lwong tir trong song chay ra.

Céc thong s6 dau vao chay mo hinh bao gom;

— Thong s6 vé séng: chiéu cao séng, chu ky séng, géc song tSi

— Thong s6 vé dia hinh: do siu cua tAm cdc 0 ludi.

—  Céc thong s6 vé thuy luc khéc
Luéi toa do x,y

3.1. Xii Iy s0 liéu séng
* Tinh to4n chiéu cao séng hinh théi.
Tw c4c tai liéu séng do dac tai tram Con Co ti* ndm 1980 dén ndm 1996.
St dung cong thire

n 1/k
Hmor: %ZlHS(I)k) ( 1)

Trong do:

H ... = Chiéu cao séng hinh thdi (m )

K : Hé s6 mdi quan hé gitta van chuyén bun cit va chiéu cao séng; k = 2,5

Hj : Chiéu cao séng c¢6 nghia (m )

Do tng v6i bd bién dang xét c6 chiéu tao véi hudng dong mot goc 120° nén
cdc thanh phin huéng séng c6 tdc dong gy van chuyén bun cét cht yéu 1a huéng N,
NE, E, SE, S. Theo cong thttc (1) ta chia cdc khodng huéng séng dé tinh H,,.. nhu
sau:

60=-30 300 [0+-30 |-30+-60 |-60+-90 |-90=-120

Céc hudng séng chi yéu véi phuong vudng géc véi dudng bo cac géc nhu sau:
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N

NE | E

SE S

60’

15° | -30°

2750 | -120°

Ap dung cong thite (1) ta 14p bang tinh trong excel va dwoc két qua nhu sau:

Tir -120 dén Tir -90 dén
-90 -30 T -30dén 0 | T 0dén 30 | T 30 dén 60
n 20 50 79 31 19
H 0.375 0.375 0.375 0.375 0.375
P 0.279134682 0.697836706 | 1.102581996 | 0.432658758 0.265177948
DIR -73.317 -43.33 -16.785 16.664 45.006
H"2.5%n 1.722297475 4305743688 | 6.803075028 | 2.669561087 1.636182602
n 63 289 377 140 53
H 0.675 0.675 0.675 0.675 0.675
P 0.87927425 4.033496162 | 5.261688765 | 1.953942777 0.739706909
DIR -75.996 -45.292 -17.706 16.703 47.349
HA2.5%n 23.58305053 108.1825651 141.123969 | 52.40677896 19.83970918
n 33 178 285 116 49
H 0.875 0.875 0.875 0.875 0.875
P 0.460572226 2.484298674 | 3.977669225 | 1.618981158 0.683879972
DIR -84.411 -41.378 -16.322 12.835 41.543
H"2.5%n 23.6338281 127.4794364 | 204.1103336 | 83.07648667 35.09265385
n 33 276 460 245 102
H 1.25 1.25 1.25 1.25 1.25
P 0.460572226 3.852058618 | 6.420097697 | 3.41939986 1.423586881
DIR -82.802 -39.04 -22.671 8.664 47.048
HA2.5%n 57.64862754 482.1521576 | 803.5869294 | 427.9973863 178.186667
n 2 86 217 188 98
H 1.75 1.75 1.75 1.75 1.75
P 0.027913468 1.200279135 | 3.028611305 | 2.623866015 1.367759944
DIR -80.046 -43.226 -12.863 10.895 47.522
H"2.5%n 8.10261339 348.4123758 | 879.1335528 | 761.6456587 397.0280561
n 1 30 118 207 121
H 3.5 2.25 225 2.25 225
P 0.013956734 0.069783671 1.646894627 | 2.889043964 1.688764829
DIR -66.966 -42.977 -16.051 15.55 48.996
H"2.5%n 22.91765149 227.8125 896.0625 1571.90625 918.84375
n 1 5 36 103 105
H 45 275 2.75 2.75 2.75
P 0.013956734 0.069783671 | 0.502442428 | 1.437543615 1.465457083
DIR -68.651 -43.096 -16.524 14.83 49.358
H"2.5%n 42.95673696 62.70493744 | 451.4755496 | 1291.721711 1316.803686
n 4 34 163 98
H 35 35 35 3.5
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P 0.055826936 0.47452896 2.274947662 1.367759944
DIR -33.455 -17.523 9.073 49.482
HA”2.5%n 91.67060598 779.2001508 3735.577194 2245.929846
n 14 74 29
Hs 4.5 4.5 4.5
P 0.195394278 1.032798325 0.40474529
DIR -18.189 8.785 49.916
H"2.5%n 601.3943174 3178.798535 1245.745372
n 1 1 6
H 5.5 5.5 5.5
P 0.013956734 0.013956734 0.083740405
DIR -16.719 2912 47.301
HA”2.5%n 70.94253837 70.94253837 425.6552302
n 1 3 6
H 6.5 6.5 6.5
P 0.013956734 0.041870202 0.083740405
DIR -10.765 15.028 49.991
H"2.5%n 107.7167872 323.1503617 646.3007233
Total N 153 918 1622 1271 686
Hmor 1.068505272 1.201533081 1.561438657 2.413344336 2.593526589
Tp 0.597767835 3.063001428 4.344123845 2.359786158 1.256553663
Hg (< bo) -78.87467974 -42.21378867 -18.02692478 12.14644296 47.88327697
Hg (dia ly) 208.8746797 172.2137887 148.0269248 117.853557 82.11672303

T bang két qua sd liéu tinh to4n & trén ta xdc dinh dwoc chiéu cao séng theo
tirng hudng song nhu sau:

Huéng bic: H=2.594 m
Huéng dong bic: H=2.413 m
Huéng dong: H=1.561 m
Huéng dong nam: H =1.202 m
Huwéng nam: H = 1.0685 m

* Tinh toan chu ky song

Chu ky séng dwgc xdc dinh thong qua cong thitc thyc nghi€ém sau:

H,/L,=H,/(1.56 T>)=1/30
Trong dé

Hs 12 chiéu cao s6ng hinh thai (m)

T la chu ky song (s)

. K&t qua tinh todn chu ky séng cho titng hwéng nhu sau:
Huéng Bic(diro=0d6 ): H=2.594m — T=7.063 s
Huéng Pong Bic(diro =45 d6): H=2.413m —» T=6.81s
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Huwéng Bong( diro =90 do): H=1.561 m - T=5.48 s
Huwéng Bong Nam( diro = 135d0) : H=1.202m —- T=4.81s
Huéng Nam (diro =180d0) : H=1.0685m — T=4.53s

3.2. Xit ly s6 lidu dia hinh, 1ap luwéi toa do

T cic dudng dong mitc va binh do khu vuc ta sit dung md hinh Delft 3D thanh
1ap cdc 6 1wéi trong khu viee nghién cttu tién hanh noi suy trong mo hinh thong qua
hai cong cu Triangular interpolation va internal Diffusion va cho xuat ra két qua.

Do trong m6 hinh Delft 3D c6 cdc thong s& dia hinh duwoc tinh cho céc nit & 6
1wéi, con trong md hinh xbeach tinh cho thong s6 dia hinh tai gitta 6 lwéi nén khi dwa
s0 liéu dia hinh t* m6 hinh Delft 3D ta can phai dich chuyén 6 lwéi di theo hai
phuong x va y mot doan bing dx/2 = 25 m va dy/2 = 25 m, dong thdi xoay di mot
g6c 1a 210 do nguoc chiéu kim dong ho.

Bén canh d6 trong m6 hinh Delft 3D chay véi 6 luéi la véi toa d bat ky theo toa
dd UTM, mit khic trong xbeach gdc ctia 6 lwéi 1a di€ém c6 toa @6 O (0,0). Chinh vi
vy ta phai chuyén Iudi toa do ti¢ lwéi da tinh dugc trong Delft 3D vé hé truc toa do
chuin oxy véi diém O (0,0) thong qua cong thitc sau:

x = ( X = XO0) cos (anfa) - (Y — YO) sin(anfa)

y =(Y -YO0) cos ( anfa) + ( X — X0) sin(anfa)
Trong do:

(x,y )la toa do di€m x, y trong lwdi tinh trong xbeach

(X0,Y0) 1a toa do di€ém gdc trong lwSi toa do tinh trong md hinh Delft 3D

(X,Y): La toa do di€ém bat ky trong lwéi toa do tinh trong Delft 3D

anfa; 1a géc hop béi truc ox véi huédng Pong; anfa =210 do

Trong pham vi cita sdng s6 & wéi dwge 1am min hon d€ tinh toan duoc chinh xdc

hon. Trong toan bd 1uéi toa do ta x4c dinh mién Iam min, trong mién dé mdi mot 6
lwdi ta lai chia thanh céc 6 lwéi nho déu nhau, cu thé ta chia 6 lwgi d6 thanh 5 6 theo
truc x va 5 0 theo truc y. tuy nhién do diéu kién thoi gian han ché nén ching t6i chay
mo hinh véi Iwdi thd c¢6 do 16n 60x90 6.
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Hinh 2: So do Iuéi tinh todn trong mo hinh xbeach
Trong d6 : Vung 1 1a viung dat lién
Viung 2 1a ving Bién ngoai khoi
Vung 3 1a vung ludi tinh todn trong mo hinh xbeach
Vung 4 1a h¢ toa do ty nhién

3.3. Chay mo hinh

- Chay Ian 1 v6i séng huéng béc; chiéu cao séng H = 2.594 m;T = 7.063 s;
(dir0=04d9)

— Chay Ian 2 vé6i séng huéng dong bic: H=2.413 m; T = 6.81 s; (dir0 = 45 d0)

— Chay Ian 3 véi séng huéng dong: H=1.561 m; T = 5.48 s; ( dir0 = 90 do)

— Chay Ian 4 véi séng huéng dong nam: H = 1.202 m; T = 4.81 s; ( dir0 = 135 d0o)

- Chay Ian 5 vé6i séng huéng nam: H = 1.0685 m; T = 4.53 s; ( dir0 = 180 d0)

4. Két qua va danh gia

Danh gid bién d6i dia hinh ddy theo thoi gian dwgc xdc dinh theo cong thic
delta Zb/ delta t = ( Sra — Svao)/ F * delta t
Trong d6
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Sra : 1a lwgng bun cat ra khoi khu vige 1wéi tinh todn (m3/ ndm)
Svao: 1a lwong bun cét vao trong khu vuc 6 lwdi tinh toan, ( m3/ ndm)
F: dién tich cta ca lwdi tinh toan, m2

Do thoi gian chay mo6 hinh yéu céu 12 16n nén ta chi xem xét chay mo hinh cho
mot huéng séng chii dao 1a huéng Pong véi céc thdng s6 vé séng nhu sau:
H=1.561 m; T=5.48s; Diro =90 d6

-71000 T T T T T T

-72000

T
1
[

73000

-7 4000

-7a000

-7B000

77000 ' ' ' ' ' ' -10
1054000 1055000 1056000 1057000 1058000 1055000 1050000 1061000

Hinh 3: Dia hinh khu vuc trede khi chay mo hinh
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ﬁzb
1936000 . . : . 0.1
1935500 | -
D05
L
1935000 | -
B O
1934500 | -
0.05
1934000 | -
1933500 ' ' ' ' 0.1

B71500  B72000 672500  BY3000  BY3500  B74000

Hinh 4 : Hinh bi€u dién mitc d6 thay d6i clia dia hinh

- Nhan xét:

V@ co bén sau khi tién hanh chay mo hinh véi cdc thong s6 dau vao nhu trén ta
thdy dugc dudng bd bién ving clra song da dwgc mo phong kha chinh xdc. Tuy
nhién do yéu ciu chay md hinh véi thoi gian dai khi d6 méi danh gid dwgc sw
thay d6i clia n6. Do thoi gian ¢6 han nén ching t6i méi chi ¢6 thé ban dau md
phong duoc dudng bo bién khu viee cira Nhat Lé va xdc dinh duwoc tai vi tri phia
bic clia cira sdng c6 hién twong x6i, phia nam clra sdng 6 hién twgng céc doi cat
dugc nang cao 1én. Nhitng két qua sau khi chay md hinh cho thdy dién bién & cira
Nhat Lé 1a khd phit hop véi thuc t€ khao sét duoc.

5. Kétluan

Trong bai nghién cttu naychiing tdi da tién hanh phan tich s liéu vé séng vé dia
hinh dong thoi st dung mo hinh Xbeach vao md phong kha chi tiét dién bién cla
duong bo trong khu viee ctva Nhat Lé va dong thoi cling da xdc dinh dwoc vi tri boi
14p 16n thudc vi tri cra sdong phia nam . Tuy nhién do thoi gian han ch€ nén phan
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chay mo hinh con chwa dwa ra dugc nhitng nhan xét chi tiét, cdc thong s6 dau vao
con twong doi tho.

Viéc thyc hién dé tai nay 1a mot co s& quan trong gitp ching t6i c¢6 nhitng kién
thitc hitu ich cho viéc lam do 4n t6t nghiép sau ndy.

Cudi cling chiing toi xin trin thanh cdm on sy giip d& rit nhiét tinh cla thiy
Nguyén Quang Chién trong qua trinh thyc hién dé tai, cAm on sy gitip d& ctia thay
Nguyén Quang Luong vé nhitng déng gép gildp dd ching t6i trong viéc thu thap s6
liéu. Cudi cing toi cdm on khoa K§ thuat bd bién da tao diéu kién vé ky thuét gitp
t6i hoan thanh dé tai nay.

6. Tai liéu tham khao

- Roelvink et. al. (2007), Xbeach annual report.
- Elias et. al. ( 2006), Field and model data analysis of sand transport patterns in
Texel tidal inlet (Netherlands) , coastal enginneering 53 (2006) 505-529
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