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Tém tit: Song bién la mot trong nhitng yéu t6 tic dong manh mé lén khu vuc bo bién, gdy nén
cdc qud trinh x6i 16 va lam thay doi hinh dang dwong bo. Hién nay khu bo bién va vanh dai rirmg
ngdp mdn trdi dai tie Miii Ca Mau dén Kién Giang dang xdy ra hién twong x6i 16 ngdy cang
ting, trong dé nguyén nhan chinh la do téc dong ciia séng . Do dé viéc phan tich ché do séng tai
khu vuc nghién cuu la can thiét dé lam co sé khoa hoc phuc vu viéc nghién ciru tim ra cac gidi
phdi bdo vé duwong bo. Nghién ciru ndy g dung mé hinh séng TOMAWAC dé mé phong séng
lién tuc trong 10 nam (2008 -2017). Két qua mé phong dwoc sir dung dé phan tich cdac déic trung
séng nhu chiéu cao séng; hudng séng; chu ky séng cho ving bién nghién ciru.

Summary: Wave climate is one of the important factors affecting the erosion processes and the
changes of the shoreline. The shore line at the study area is eroding at the present, in which
wave is the main factor. Determing wave climate is essential to provide the base for proposing
protection solutions. The article presents the application of TOMAWAC to simuate wave in 10
years continuously. The results including wave height, wave direction and wave period, then, are
analyzed to determin wave characteristics in 10 years (2008-2017). Simulation results are used
to analysis the wave characteristics such as wave height, wave direction, wave period in the
study area.

1. PAT VAN PE

Song bién 1a mot trong cic yéu td tac dong
tryc tiép vao déi bo va chi phdi phan 16n cac
co ché thuy thach dong lyc nhu: hién tuong

chua c6 tram quan tric dai ngdy duoc lip dat
cho khu vuc nay. Vi vay, viéc xdy dung mot
b6 co s6 dit licu tir md hinh s6 1a viée rat can
thiét va tiét kiém chi phi.

dong rut, dong xody, van chuyén bun cat, x6i
16 [8]. Hién nay, doc bd bién tir Miii Ca Mau
dén Kién Giang di c6 mot sé cong trinh ké pha
song bao vé bo duogc xdy dung [9], trong
twong lai s& con xdy dung nhiéu cong trinh dé
bdo v€ cho khu vuyc nay. bé c6 du co so dir
liéu tinh toan cho cac cong trinh bao vé bo boi
tac dong cua song, dong chay doc bd can phai
¢ chudi dit liéu quan tric nhiéu nim dé phan
tich cac ddc trung cua n6. Tuy nhién, hién nay
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Mo hinh todn Tomawac dugc su dung dé mod
phong song cho ving nghién ctru trong 10 ndm tir
2008 dén 2017. Trong bai béo nay chi tip trung
nghién ctru chiéu cao song, hudng song va chu ky
song theo hai mua gio (MGDB va MGTN) dé tim
ra ché d¢ song theo miia cho ving nghién ciru tri
dai tir Miii Ca Mau dén Kién Giang. Vi ché do
song c6 duoc, phan nao giai thich dugc hién trang
x6i 16 boy bién, diic biét tai mot s6 khu vue bo bien
thudc vung nghién ctru dang xdy ra x6i 16 nghiém
trong. Hinh 1 1a ban d6 hién trang x6i 16 dudng
bo bién DBSCL.
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Hinh 1. Ban dé hién trang xoi lo duong
bo bién PBSCL [11]

2. GIO THIEU VUNG NGHIEN CUU

Ving bd bién tir Miii Ca Mau dén Ha Tién -
Kién Giang dai khoang 350km, nim hoan toan
vé bién phia bién T4y cua dong bang song Ciru
Long (BBSCL).

Pbi v6i khu vuc bd bién Ca Mau, hién nay co
hon 3.000 km? dién tich cua tinh dugc st dung
cho nudi trong thuy san. Diéu nay, di khién
cac khu rung ngdp man (RNM) hién hitu bi
x6a s0, noi hinh thanh nén mot vanh dai xung
quanh khu vuc ven bién cua tinh va ¢ chirc
ning giéng nhu mot hé thong bao vé bd bién
tu nhién [1].

Ché d9 thuy tridu ctia ving bién Tay l1a nhat
triéu khong déu, bién do dao dong nhd hon
1m, d6i 1ap hoan toan v&i thiy triéu bién Pong
¢6 ché d6 ban nhat triéu khong déu, bién do
dao dong rat 16n (2,1+3,8)m [1][2].

Vung bién T4y c6 thém luc dia twong ddi thoai
va nong hon so véi ving phia bién Pong, theo
két qua phén tich s liéu dia hinh do dac khu
vuc Miii Ca Mau trong n ghién ctu nay cho
thiy, tai cao trinh day bién - 4m phia bién
Pong cach bo khoang 3km, trong khi phia bién
Tay cach bo khoang 7km, dac biét tai vung bai
bdi Miii Ca Mau cao trinh d4y bién -20m cach
bo kha xa khoang 20km. Hinh 2 dudi day
minh hoa cho vung nghién ctru chinh tr Miii
Ca Mau dén Ha Tién - Kién Giang,
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Hinh 2. Vung nghién cuu tw Miii Ca Mau
dén Kién Giang

3. PHUONG PHAP NGHIEN CU'U

Hién nay c6 rat nhiéu phuwong phap nghién ctru
song bién, tuy nhién dé c6 duoc buc tranh tong
thé cua truong séng ciing nhu cac dic trung
song trong nhiéu nam cho mdt khu vuc rong
16n thi viéc st dung mo hinh todn mo6 phong
truong séng 1a hop 1y nhat. Trong nghién ciru
nay, m6é hinh TOMAWAC (Telemac- based
Operation Model Adressing Wave Action
Computation), mot phan mém mé duge phat
trién  boi LNHE (Laboratoir National
d’Hydraulique Environnement) thudc thé hé
thtr 3 duoc sir dung dé mé phong song.

M6 hinh Tomawac md phéng su lan truyén
song dua trén phuong trinh bao toan cua phd
hudng tac dong song N (directional spectrum
of wave action), phuong trinh dugc viét trong
hé toa dd Decartes:

AN | BN | BN | OKuN | fkyN
ar+ dx + dy + B, + By
Qk,.k,, x, ¥ t)

(1)
Néu dat : V = (x,¥, k'xJk'}.j thi phuong trinh
(1) duoc viét lai:

v = _
TV adzz(N) =@ (2
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N : ph6 hudng tac dong song

Ux, Uy : van toc dong theo hudéng x va y

Cg : Van téc nhém séng

kx, ky : s6 song theo phuong x va 'y

G : tan sd goc twong ddi (intrinsic angular

frequency) lién hé véi tan sd goc tuyét ddi theo

cong thuc:

w=c+kU (3)

@ - tan sd goc tuyét ddi (quan sat thy trong hé

toa do cb dinh) mong g voi tan sb tuyét d6i
jz ; U - tbe @6 dong chay (lay tich

phan theo do sau) g =g.k.tanh(k.d), o -

tan s6 goc tuong dbi (quan sat thay trong

khung quy chiéu chuyén dong VO'l van tdc

dong chay) tuong tng véi tan s tuong d6i

f,=9 }l‘zﬂ; d- d6 sau nudc; Q - so hang nguon

tao song hodc lam gidam soéng do gid, do ma

sat, do song vo....:

Q = Qin + Qds + Qnl + Qbf + Qbr + Qtr +

Qds,cur + Qveg 4)

v6i cac thanh phan:

Qin - nang lugng song do giod;

Qds - tiéu tan ning lugng do soéng bac dau

dugc thiét 1ap theo phuong phap ciia Komen

[Komen et al.,, 1984] va Janssen [Janssen,
1991] theo phuong trinh sau:

st ==
Cyr R4 m2 (5§+ (1—6) (E)Z) (%)
trong d6: Cdis 1a hé sd tiéu tin ning

lwong, & 1a tan sb goc twong dbi trung binh; k

la s6 song trung binh; § hé sO nang suat
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(weighting coefficient); m0 1a téng phuong
sai.

Qnl - twong tac bo tir khong tuyén tinh;
Qbf - tiéu tan nang lugng do ma sat day;

Qbr - ti€u tan nang luong vung dia
hinh séng v& dugc thiét lap theo phuong phap
cua Thornton and Guza [Thornton, 1983]:

. m - F(f,8) (6
0 (7,8 = —uvnsmfﬁ[l (1) 7:8) ©

52

trong d6: fc 13 tin sé song trung binh; B 1a hé
s6 phan tan ning luong séng va cé gia tri tir
0.8 dén 1.5; Hm l1a do cao song cuc dai lién
quan dén d6 sdu nude d va bi chi phéi boi hé
s6 ¥ theo cong thirc: Hm=yd.

Qtr - twong tac bo ba khong tuyén tinh;

Qds,cur - ti€u tan nang lugng do soéng vo tac
dong 1én dong chay ;

Qveg - tiéu tan nang lugng do tham thuc vat.
Chiéu cao mat song dugc xac dinh theo cong

thirc:

ARIE jf . Vj[f 0)dfdf coslk(x. cosfl + y.sind) — wt + ¢ (7)

trong do
Nn(x,y,t) : cao trinh mat song

F(f,0) : phé tan s6 song , dugc lién h¢ voi N
theo cong thuc : N =F/c

f: tan s song

0: hudng song.

Phuong trinh (2) dugc giai bang phuong phap
phén tir hitu han va (7) dugc dung dé xac dinh
cao trinh song. Chi tiét phuong phap giai c6
thé tham khao trong EDF R&D (2016).

4. THIET LAP VA KIEM PINH MO HINH
4.1. So liéu dia hinh

Dia hinh ddy dugc liy tr GEBCO (General
Bathymetric Chart of Ocean) v61 d¢ phan giai
30s (khoang 925m) cho ving ngoai khoi Bién
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bong, dir liéu nay dugc cdp nhat nam 2014.
Tai khu vuc gan bd tr Ving Tau t6i Kién
Giang dit licu dia hinh dugc cap nhat tir du an
LMDCZ [3] nim 2017 va dit liéu do dac tir dé
tai cAp nha nudc “Nghién ciru giai phap hop ly
va cong nghé thich hop phong chdng x6i 16, 6n
dinh bd bién ving dong bang song ciru long,
doan tr Miii Ca Mau dén Ha Tién” dugc do
dac thang 7 nam 2017.

4.2. Lwéi va hé thong bién tinh toan

Dua theo dic diém dia hinh Bién bong, mién
tinh dwoc trai dai tir 1° dén 25°N va tir 99° dén
121°E. Mién tinh dugc khép kin boi ba bién
long (ba eo bién) va cac bién cung la dat lién
va cac dao (dugc thé hién & Hinh 3). Céac eo
bién tiép giap véi cac ving bién va dai dwong
bén ngoai bao gdm: eo Pai Loan, eo Bashi va
eo Malacca. Tai khu vuc nghién ctru chinh la
ving bién Tay tr Miii Ca mau dén Ha Tién
lu6i duoc chia nhé hon dé két qua moé phong
dugc chi tiét hon (xem Hinh 4).

Eo Dai Loan, |

“" UEp Bashi

i Eo Malacca
- s

Hinh 3. Luoi tinh toan va dia hinh toan
Bién Dong

He¢ thong ludi tinh toan bao gom 18.048 niit va
34.581 phan tir tam giac. Trong d6, khoang

cach 16n nhat giita 2 nut ludi 1a 25km (d6i véi
khu vuc ngoai khoi) va nho nhit 13 400m (ven
bo khu vuc nghién cuu).

Hinh 4. Luoi tinh toan va dia hinh ving
nghién ciu

4.3. Di¢u ki¢n bién

Bién long tai eo Pai Loan, eo Bashi va eo
Malacca dugc minh hoa trong Hinh 3 dugc lya
chon 1a hé thdng bién dong, séng ving Bién
Pong chi thuan tay 1 song do gi6 gay ra.

4.4. Cac thong sé diu vao

Truong gié thay dbi theo khong gian va thoi
gian trén toan bo bé mit bién Poéng, trudng gid
nay dugc thu thap tor NOAA véi do phan giai
30 phut sip xi 55km;

Muc nude triéu trung binh nhiéu nim tai khu
vuc nghién ctru duoc ldy 14 hang sé Ztb = 20
cm (dir liéu myuc nudc triéu trung binh dugc
tinh ttr chudi s6 liéu 12 nidm tir 2006 dén 2017
tai ctra song Pdc;

Hé s6 nham Maining’” M thay ddi theo khong
gian va theo do sau.

4.5. Thoi gian mé phong

Thoi gian mé phong dé hiéu chinh mé hinh
song 1a 1 ndm 2016. Thoi gian mé phong dé
kiém dinh mé hinh 12 mot thang 01/07/2017-
31/07/2017. M6 hinh sau khi dugc hiéu chinh
va kiém duoc sir dung dé mo phong séng trong
10 nam tir 2008 dén 2017. Két qua md phong
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song trong 10 nam dugc sir dung dé phan tich
ché @6 song cho khu vuc bd bién tir Miii Ca
Mau dén Kién Giang.

4.6. Hiéu chinh va kiém dinh mé hinh

Dé hiéu chinh mé hinh cho cic dic trung song
ngoai khoi xa hay séong vung nudc sau cua
vung nghién ctu, h¢ s6 tiéu tan nang luong
song do hi¢u tng song bac dau dugce lya chon
v6i hé s6 Cdis trong phuong trinh (5) 14 3.5.
Dbi voi song gan by do anh huong boi dia
hinh day rat 1on dén cac dic trung song, dac
biét 1a yéu td song vo do dia hinh, vi vy céc
hé s6 hiéu chinh cho mé hinh song khi vao bo
duoc gidi thiéu trong phuong trinh (6) ¢ trén
lan lugt co cdc gid tri higu chinh cho ving
nghién ctru bién Tay: y = 0.8; B=1.

Céc thanh phan chiéu cao song c6 nghia, chu
ky séng va huéng song dugc so sanh véi sd
liéu dy bao cua NOAA tai ba vi tri ngoai
khoi (N4; N6; N8) trong nim 2016 dé hiéu
chinh mé hinh. M6 hinh dugc kiém dinh véi
dir liéu song tai hai vi tri do dac gan bo D1
va B2 trong khoang thoi gian 01/07/2017-
31/07/2017. Vi tri cac diém hiéu chinh va
kiém dinh mé hinh dwgc trinh bay trong
Hinh 4.

Pé danh gia do chinh xac ciia md hinh trong
qua trinh hiéu chinh va kiém dinh mé hinh,
chung t6i lya chon 6 chi ti€éu danh gid sai )
sau day:

Mean error:

ME =X, (X: — Y.)*/N ®)

Root mean squarer errror:
RMSE =X, (X, —¥.)?/N)YZ (9
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Standard deviation of error

SD = (RMSE? — ME?)Y/? (10)
Scatter index
SI=RMSE/Y (11)

Correlation coefficient
r= [0 D -D/ELE -0 -1a" (12)

Percent bias (PBIAS) [6]:
PBIAS=[YY. (V. - X,) = 100/¥",(¥)] (13)

trong d6: Xi va Yi lan luot 13 cac gia tri tinh
toan va do dac, X va ¥ lan luot 1a cac gia tri

trung binh cua chudi dir liéu tinh toan va do
dac, N 1a chiéu dai chudi dit liéu. Chi tiét cho
hé sb PBIAS c6 thé tham khao trong Moriasi
et. Al (2007).

Hinh 4. Vi tri cdc diém hiéu chinh va kiém
dinh mo hinh

4.6.1. Két qua hiéu chinh mé hinh

M6 hinh dugc hi¢u chinh cho ba dac trung
song bao gdom chiéu cao song co nghia Hs;
hudng song Dir va chu ky song trung binh P
trong vong mot nam 2016 véi bude thoi gian
3h. Cac két qua so sanh duoc trinh bay lan luot
tir Hinh 5 dén Hinh 7 dudi day.
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Hinh 7. Két qua so sanh (Dir, Hs, P) giita tinh todn va NOAA tai N8
Bang 1. Chi s sai s6 giira dir liéu mé phéng véi dir liéu tir NOAA

Piém Sosanh | ME | RMSE SD SI r PBIAS

N4 0.27 0.52 0.44 0.18 | 4432 | 3.72

Dir N6 0.31 0.56 0.46 0.18 | 43.35 | 4.48
N8 0.35 0.59 0.48 0.19 | 39.46 | 0.74

N4 0.06 0.24 0.23 0.30 | 23.06 | 2.99

Hs N6 0.05 0.23 0.22 0.31 | 28.05 | 2.82
N8 0.02 0.16 0.15 040 | 2499 | 2.07

N4 0.86 0.93 0.35 020 | 25.18 1.31

p N6 0.90 0.95 0.30 022 | 2741 | -6.67
N8 0.26 0.51 0.44 0.18 | 2638 | -0.96
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4.6.2. Két qua kiém dinh mo hinh

M6 hinh duoc kiém dinh cho ba dic trung
song bao gdm chiéu cao song co nghia Hs;
hudéng song Dir va chu ky song trung binh P
trong khodng thoi gian  01/07/2017-
31/07/2017 tai hai vi tri do dac gz‘?m bo PB1 va
P2. Cac két qua so sanh dugc trinh bay trong
cac hinh tir Hinh 8 dén Hinh 13 dudi day.
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Hinh 10. Két qua so sdnh giita chu ky séng
tinh todn va do dac tai diém D1
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Hinh 12. Két qua so sdnh giita huéng séng
tinh toan va do dac tai diem P2
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Hinh 13. Két qua so sanh giita chu ky séng
tinh todn va do dac tai diém P2

Bang 2. Chi s6 sai s6 giira dir liéu mé phong véi dir liéu do dac

Diém So sanh| ME | RMSE

SD SI r PBIAS

Dl 0.08 0.28

0.27 0.13 0.51 -3.4

Dir P2 0.05 | 023

0.22 0.09 | -0.63 0.9

Dl 0.03 0.16

0.16 0.24 8.02 | -7.21

Hs D2 0.06 | 024

0.23 0.42 7.28 | -12.96

D1 0.17 0.42

0.38 0.09 5.19 | -0.37

D2 0.33 0.57

0.47 0.18 5.58 | -10.45
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Két qua so sanh tir Hinh 5 dén Hinh 7 cho thay
dir liéu song tinh toan kha twong dong véi dir
liéu séng cua NOAA (N4; N6; N8) va dir liéu
song do dac (P1; D2). Chi sé6 PBIAS trong
Bang 1 va Bang 2 cho thiy két qua hiéu chinh
va kiém dinh mé hinh déu nam trong khoang
tbt va rat tot (theo Moriasi et. AL (2007)). Cac
thong sb hiéu chinh mé hinh dugc gilt nguyén
dé mo phong séng lién tuc trong 10 ndm tir
2008 dén 2017.

5. KET QUA VA THAO LUAN

5.1. Phan chia khu vue chi tiét va lya chon
cac diém phan tich

Dé phan tich ché do song, ching toi chia toan
bo vung nghién ctru thanh 3 khu vuc nhd, dua
trén 3 ti€u chi: dic trung vé vi tri dia ly; vé ché
do song va hién trang x6i 16 duong bo bién, cu
thé nhu sau:

KV1: Poan tr Miii Ca Mau dén huyén Phu
Tan (Ca Mau), day la khu vuc ngoai anh
huong boi ché do song bién Tay, khu vuc nay
con chiu anh huéng boi séng tir phia Bién
Pong khuc xa qua Miii Ca Mau va lan truyén
vao. Trong KV1 duong bo duong nhu khong
bi x6i 16, day 1a khu vurc bdi (xem Hinh 1).

KV2: Poan tir huyén Pha Tan (Ca Mau) dén

huyén huyén An Minh (Kién Giang), khu vuc
nay chiu anh hudng hoan toan bai ché d6 song
Bién Tay. Doc dudng bd KV2 hau hét dang
trong tinh trang x0i 16 nghiém trong, cé nhirng
khu vuc dudng bo x6i 10 véi toe do tir 30 -
40m/ndm (xem Hinh 1).

KV3: Poan tr huyén An Minh (Kién Giang)
dén thi xa Ha Tién (Kién giang), khu vuc nay
chiu anh hudéng boi ché do song bién Tay con
va chiu anh hudng bédi sit che chan ddo Phu
Quéc trong MGTN. Trong KV3 hi¢n trang x61
16/ bdi tu xay ra dan xen. Trong d6, x6i 1o
nghiém trong nhit 1a hai doan bo bién: PBI 1a
doan thudc hai xd Son Binh va Tho Son
(huyén Hon Pat — Kién Giang) c6 toc do x6i
tr 5 -10m/nam; BB2 14 doan tr ctra kénh Lung
Lon (TT Kién Luong) dén hang Giéng Tién
(Binh An — Kién Luong) cé téc do x6i 16
Sm/ndm (xem Hinh 1).

Dé luya chon cac vi tri phéan tich, nghién ctu
lua chon 4 vi tri sat bd nam trén duong déng
muc d§ sau -2m hodc -4m tuy thudc vao cac vi
tri ddc biét, va 4 vi tri xa bo nam trén dudng
déng mua do sau -15m, riéng vi tri phia trudc
dao Phu Quéc co6 do sau -22m. Cac vi tri co
khoang cach bo khac nhau, duoc trinh bay
trong Bang 3 va Hinh 14.

Bang 3. Thong tin cac vi tri khao sat

Vi tri X Y D6 Sau (m) Cach Bo (Km)
P1(sb) 476779 970811.89 2 1.2
P2(sb) 479718 1030538.3 2 1
P3(sb) 493544 1113327.1 4 1
P4(sb) 469246 1124924.1 4 3
P5(nk) 416548 1092770.2 15 22
P6(nk) 438855 1035101 -15 50
P7(nk) 449284 954019.07 15 42
P8(nk) 365515 1120488.1 22 18
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5.2. Két qua tinh toan tai KV1

Hinh 15. Hoa song tai
cac diém khao sat thue KV1

Hinh 14. Vi tri 8 diém khdo sdt song doc bo
bién tir Miii Ca Mau dén Kién Giang

Bang 4. Tan suit hwéng séng tai cac diém khao sat thujc KV1

NNE| NE |[ENE| E |ESE| SE [SSE| S |SSW| SW |[WSW| W |[WNW| WN [NNW| N

DB Pl(sb)| 1 65 [ 03] 11 12 0.2 0 |08 63| 92 |46 73 9 25| 4
P8(nk)| 9.6 | 8.6 6 85 | 129 | 173 3 1.8 | 21 16 | 24| 28 | 09 | 04 [ 05

N Pl(sb)] O 3 09 | 01| 01 1.3 0 0 1 |10.1] 23.6 1721 0.7 | 0.1 [ 0.1
P8(nk)| 0.8 | 04 | 0.7 | 1.5 | 15 16 | 35|39 |59 118 224 89 | 03 0 0

Ghi chti: nk — vi tri ngoai khot, sb — vi tri sat bo

Bang 5. Tén suit chiéu cao séng tai cac diém khao sat thugec KV1

0.5- 1] 0.75 - 1- 1.25-| 1.5- [1.75-] 2- |2.25-
0.75m 1m 1.25m | 1.5m | 1.75m | 2m [2.25m| 2.5m

0.8 0.4 0.0 | 0.0 0.0 1 0.0 ] 00|00/ 0.0

>2.5m

bB
P8(nk) 200 | 7.8 1.7 | 0.2 0.0 | 0.0 | 0.0 | 0.0] 0.0
TN Pl(sb)| 25.1 2551103 | 1.2 | 0.0 0.0 1 0.0 1] 00| 0.0/ 0.0
P8(nk)| 13.6 15.1 | 8.1 4.7 2.4 1.0 1 0.7 ] 0.3 | 0.0

Bang 6. Tén suit chu ky séng tai cac diém khao sat thudc KV1

Vitri | 0-1s | 1-2s | 2-3s | 3-4s | 4-55 | 5-6s | 6-7s | 7-8 | 8-9s | 9-10s | >10s
DB Pl(sb) | 0.0 53 27.3 11.1 5.9 2.8 1.4 0.6 0.2 0.1
P8(nk) | 0.0 1.4 37.6 4.6 1.1 0.5 0.1 0.0 0.0 0.0

Pl(sb) | 0.0 1.5 17.2 5.6 1.6 0.3 0.0 0.0 0.1
P8(nk) | 0.0 0.6 20.1 4.4 0.6 0.0 0.0 0.0 0.0

30.5

52.1. Ché do song mua gi6 Dong Bic 98.9%, song co chiéu cao trong khoang (0.5 -
(MGDB) 1m] chiém 1.2% va hoan toan khong xuét hién
MGDB séng tai vi tri sat bo (P1) rat thap, cha  séng c6 chiéu cao trén 1m. Hudng song chiém
yéu 1 séng co chiéu cao dudi 0.5m chiém t6i wu thé 13 hudng Pong — Bac( EN) chiém
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(35.3%) va bong — Nam ( ES) (12%). Trong
do, huong song EN 1a song dugce tao thanh do
tdc dong cua gié6 mua Dong Bic, huong ES la
song duoc truyén vao tir phia bién DPong qua
hiéu ung khic xa song do dia hinh va hinh
dang duong bo thay doi. Chu ky song chu yéu
tap trung troang khoang [2-4s) chiém 72.4%
MGDB Tai vi tri ngoai khoi (P8) song thap,
chu yéu ciing 1 séng c6 chiéu cao dudi 0.5 m
chiém 70.3%, séng c6 chiéu cao trong khoang
(0.5 -1m] chiém 29.5% so vdi vi tri sat bd (P1)
& day da xuat hién song c6 chiéu cao trén Im
chiém 1.7%. Hudng song phan bd rong tir Bic —
Pong Bic (NEN) dén Nam — Pong Nam (SES).
Chu ky séng mua nay tai P8 ciing chu yéu tap
trung trong khoang [2-4s) chiém t6i 92.2%.
5.2.2. Ché do song mua gié Tay Nam (MGTN)
MGTN séng truyén tir ngoai khoi vao bo voi
hai huéng chu yéu 1a Tay (W) va Tay — Tay
Nam (WSW), hudéng song duong nhu khong
thay doi khi vao bd. V&i hudng song W sé tao
v6i dudng bo mot goc khoang 450, va hudng
WSW tao voi dudong bo mot goc 67.50.

Tai (P1) song co chiéu cao dudi 0.5m chiém
khoang 60.5%, song co chidu cao trong
khoang (0.5 -1] chiém 35.8%, trén 1m chiém
khoang 1.2% va hoan toan khong xuét hién
songlon hon 1.25m. Trong khi d6, ngoai khoi
tai vi tri (P8) chiéu cao song duéi 0.5m chiém

42.8%, song c6 chiéu cao trong khoan (0.5 -
1m] chiém 40.1%, séng trén 1m chiém khoang
17.2%, hoan toan khong xudt hién song co
chiéu cao trén 2.5m.

Chu ky song tai KV1 tap trung trong khoang
[2 -4s), tai sat bd (P1) chiém 73.7%, xa b tai
(P8) 1a 74.4%.

Két qua nghién ciru song trong KV1 kha tuong
ddng voi két qua nghién ctu trude ciia Nguyén
Htru Nhan (2016), dac biét 1a hudng song ngoai
khoi, d6i v6i cac vi tri gin bo hudng séng co
phan hoi khac nhau trong mua gi6 Dong Bic,
diéu nay do vi tri chon diém khao sat khac nhau
nén hudng dudng bd khac nhau dan téi hudng
song ven b ciing ¢6 phan khac nhau.

5.3. Két qua tinh toan tai KV2

Hinh 16. Hoa séng tai cdc diém
khao sat thuoc KV2

Bang 7. Tén suit hwéng song tai cic diém khao sat thujc KV2

NNE| NE |ENE| E |ESE| SE |[SSE| S [SSW| SW |[WSW| W [WNW| WN INNW| N
pp P2(sb)| 46 | 22 | 16 | 0.7 |04 | 01 | 0 | O |163]154] 81 [7.3| 53 | 46 | 13 |204
P7(nk)| 1.9 | 4.4 | 17.2 |374(241| 75 |13 [05]05]| 07 | 05 [09]| 14 | 05 | 04 | 0.8
[P 02 | 0 | 0 [ 0 | 0 | 0 |69]156|346(348| 41 | 04 |12 |22
P7(nk)| 0.8 | 0.1 | 1.5 | 32 [ 36| 28 |22 | 5 |13.6| 143|216 |225]| 76 | 06 | 0.1 | 0.4
Bang 8. Tén suit chiéu cao song tai cac diém khao sat thudc KV2
Vi tri 0 - 0.25-| 0.5- | 0.75 - 1- 1.25-| 1.5- |1.75-| 2- [2.25- ~2.5m
: 0.25m | 0.5m [0.75m| 1m [1.25m | 1.5m | 1.75m | 2m [2.25m| 2.5m )
DB P2(sb)] 78.7 | 18.4 | 2.1 0.6 0.2 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0
P7(nk)| 13.2 | 2591222 | 193 | 12.2 | 4.9 1.8 04 ] 00|00/ 0.0
TN P2(sb)| 229 [ 312 (249 | 12.7 | 59 2.4 0.1 0.0 | 0.0 | 0.0 | 0.0
P7(nk) 13.0 || 3251274 | 149 | 6.7 2.8 1.3 071 05|01 0.0

Bang 9. Tan suit chu ky séng tai cac diém khio sat thuje KV2
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Vitri | 0-1s | 1-25s | 2-3s | 3-45s | 4-55 | 5-6s | 6-7s | 7-8 | 8-9s | 9-10s [ >10s
DB P2(sh) 0.0 4.5 23.5 5.6 2.8 1.9 0.9 0.3 0.2
P7(nk) 0.0 0.2 26.4 22.9 7.3 2.3 1.0 0.5 0.2 0.0
N P2(sb) 0.0 1.5 15.4 4.4 1.0 0.1 0.0 0.1 0.0
P7(nk) 0.0 0.2 27.6 19.2 3.1 0.4 0.0 0.0 0.0 0.0

5.3.1. Ché d6 song MGPB

MGDBB hudng song chu dao tai vi tri gan bo
(P2) 12 huéng Béc (N) song song voi duong bd,
chiém 20.4%. Ngoai khoi xa tai (P7) hudng
song tur bo ra khoi, day 1a sobng hoan toan dugc
hinh thanh bdéi GMDB théi tir bd ra khoi,
huéng séng ngoai khoi mua nay chi yéu co 3
huéng 1a Pong - Pong Bic (EEN); Pong (E )va
bong — Bong Nam (EES), trong d6 huéng E 1a
hudng xuat hién nhiéu nhat véi 37.4%.

Gan bo tai (P2) song kha thap chu yéu 13 song
¢6 chidu cao dudi 0.5m chiém khoang 97.1%,
song co chiéu cao trong khoang 90.5 -1m)]
chiém 2.7%, séng c6 chiéu cao trén Im chiém
khoang 0.2%. Trong khi d6, ngoai khoi tai
(P7) séng co6 chiu cao dudi 0,5 m chi chiém
39.1%, song co chiéu cao trong khoang (0.5 -
1] chiém 41.5%, song trén 1m chiém 19.3%.
Chu ky song cho KV2 nhin chung chi tap
trung trong hai khoang [2 -4s), tai P2 tin suit
xuét xudt hién chu ky song trong khoang nay
la 74.0%, tai P7 1a 65.6%.

Tir két qua phan tich huéng séng va chiéu cao
song tai cac vi tri thugc KV2 cé thé théy, vao
MGDB song tai khu vuc sat bo kha yén tinh
va khong c6 anh hudng tiéu cuc téi qua trinh
x0i1 16 duong bo.

5.3.2. Ché B¢ song MGTN

MGTN soéng ngoai khoi tai P7 lan truyén vao
bo theo hai hudng chinh 1a Tay (W) chiém
22.5% va Tdy — Tay Nam (WSW) chiém
21.6%, khi truyén vao bo tai vi tri P2 huéng
song chi dao dudng nhu khong ddi véi cac
huéng tuong ung la W(34.8%) va
WSW(34.6%). Trong d6 huéng W gin nhu
vuong goéc voi duong bo, huéng WSW hop
v6i duong bo mot goc khoang 67.50 .

Tai (P2) song c6 chiéu cao dudi 0.5m chiém
khoang 54.1%, song c6 chidu cao trong
khoang (0.5 -1] chiém 37.6%, séng trén 1m
chiém khoang 8.4%.Trong khi d6, ngoai

khoi tai P7) séng c6 chiéu cao dudi 0,5 m
chiém 45.5%, séng c6 chiéu cao trong
khoang (0.5 -1m] chiém 42.3%, song trén
Im chiém khoang 12.1%.

Chu ky song cho KV2 tip trung cha yéu trong
khoang nhin chung chi tdp trung trong hai
khoang [2 -4s), tai P2 tan suat xudt xuit hién
chu ky séng trong khoang nay 1a 77.5%, tai P7
1a77.1%

V6i hudng soéng nay, cong voi dién tich dai
riung ngap man bi thu hep dan t6i kha ning che
chin séng suy giam thi tac dong cua séng lén
qua trinh x6i 16 duong bd KV2 1a diéu tat yéu.
Két qua nghién ctru song trong KV2 khé tuong
dbng véi cac két qua nghién ctu trude cia
Nguyén Hitu Nhan (2016) va Huynh Cong
Hoai, et al. 2017).

5.4. Két qua tinh toan tai KV3

Wi g MG 1 s Gig KVY
il ond =t Hrimg duieg b

Hinh 17. Hoa song tai cac diém khao sat thuéc
KV3 trong MGDB

Wik g ST gk v g KV
Hurimg duimg b

Hinh 18. Hoa song tai cac diém khao sat thuéc
KV3 trong MGTN
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Bang 10. TAn suit huéng séng tai cac diém khao sat thujc KV3

NNE| NE |[ENE| E [ESE| SE |SSE| S |SSW| SW |[WSW| W |[WNW| WN INNW| N

P3(sb)| 0.5 | 03 | 33 [19.7 [283 ] 116 ] 69 [2.7[99[ 88 | 46 [07] 05 [ 1.1 |07 [06
pp/Pae0)] 02 [3.1 12271103 2571 17.1 [ 7.5 [ 7.8 [88] 45 [ 07 o[ 01 [ 060112
P5(nk)| 5.6 [102] 94 [283] 164 8.1 [69[43] 3 [33[ 23 [14]02]02]02]02
Ponk)| 6.2 [ 9.7 [262[16.6 [ 11.4] 79 [ 75 [37[13] 15[ 1.6 [26] 1.5 | 0.8 | 04 [ 1.1
P3sb)[ 0.1 [ 0 [ o1 [21[26[ 11 o06]06][65[231[522757] 0 [o01]o1]o.l
o P4sv)] 0 o1l o6 |16 23] 19 [09]33]2260] 43 [o1]o1]o02] 0 [03
P5mk)[ 03 [ 09 [ 1 [36 [ 14| 1 [12]37]113[21.1[358] 16| 2 [04[03] 0
Pomk)| 04 [ 05 [ 31 [ 13 1 [ 12 [17] 4 [99]132[281 28173 03] 00

Bang 11. Tan suét chiéu cao song tai cac diém khao sat thudc KV3
Viei| 07 [025-| 051075 1- [125-| 1.5- |1.75-| 2- [225-| )
Y0.25m | 05m [0.75m| 1m |1.25m| 1.5m | 1.75m | 2m [2.25m|2.5m|

P3(sb)[ 393 [ 575 33 0.0 0.0 0.0 0.0 0.0 | 00 ] 00 | 0.0

DB P4(sb)| 354 | 482 | 154 | 09 0.0 0.0 0.0 0.0 | 00 ] 00| 0.0

P5(nk)| 24.6 [ 352 | 21.0 [ 126 | 5.5 1.1 0.0 0.0 | 00 ] 00| 0.0

P6(nk)| 20.7 | 32.6 | 247 | 145 | 64 | 1.0 | 0.1 | 00 | 0.0 | 0.0 | 0.0

P3(sb)| 20.8 [44.8 | 32.1 | 23 | 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0

TN [P4Gb)| 263 [4861 209 | 38 | 05 | 00 | 0.0 | 00 | 00| 00] 00

P5(nk)| 14.5 | 343 (267 | 13.8 | 59 | 30 | 10 | 05 ] 02 | 0.0 | 0.0

P6(nk)| 13.2 | 322 {268 | 14.1 | 7.0 | 34 | 1.7 | 08 | 0.6 | 0.1 | 0.0

Bang 12. Tan suit chu ky séng tai cac diém khao sat thujc KV3

Vitri [0-1s [1-3s [2-3s | 345 | 455 | 565 | 6-Ts | 7-8s | 8-9s | 9.10s | >10s

P3b) | 00 | 157 [N 49 | 25 [ 16 [ 15 [ o8 | 04 [ 03 [ o1

DB | P4io) | 00 | 76 [BEEEMN 117 | 13 | 07 | 05 | 03 | 02 | o1 | 00

Psink) | 00 | 26 [ESESNIHO6Y 50 | 02 | 01 | o1 | o1 | 00 | 00

Poink) | 00 | 31 [0 380 67 | o5 [ 02 [ o1 [ 02 [ 0o [ oo

Pacb) [ 00 | 48 BT 365 | o1 [ 10 [ 03 [ 02 | 00 [ 00 | 00

ox |Pdboi| 00 | 31 [PS6MN 358 | 41 | 03 [ o1 [ o1 | o1 | 00 | 00

S | Psra | 00 | 12 |36 MBS 133 | 19 | 02 | 00 [ 00 [ 00 | oo

Poink) | 00 | 12 [ 300 [RMSEN 192 [ 390 [ 04 [ 00 [ 00 [ 0o [ oo

5.4.1. Ché 46 song MGDB

Két qua phan tich hoa song trong Hinh 17 va
Bang 10 cho thiy vao MGPB séng tai ving
bién KV3 chju chi phdi truc tiép boi ché do
GMBDB. Tai cac vi tri sat bo P3 va P4 song
chiu anh hudng truc tiép ctua ché do song trén
vung bién Vinh Rach Gia: Tai P3 hudng song
chiém vu thé 1a Pong (E) chiém 19.7%; Dong
— Pong Nam (ESE) chiém 28.3% trong do
huéng song ESE tao véi duong bo PB1 mot
goc khoang 300. Tai P4 1a ESE chiém 25.7%
va huong Pong - Nam (SE) chiém 17.1%,
huéng SE gin nhu vudng goc v6i doan dudng
bd PB2. Hudng séng chu dao tai cac diém
ngoai khoi P5 (bén ngoai ddo Phat Quéc) 1a E
chiém 28.3%, trong khi tai diém P6 (bén trong
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da pha Qudc) huéng chu dao 1a ENE chiém
26.2%, tir day co thé thiy do anh hudng cia
dao Phu Qudc ma séng ving bién bén trong
dao va bén ngoai dao c6 sy khac nhau rd ré,
dac biét 1a hudng song.

Do da gi6 ngan nén song hinh thanh trén ving
bién Vinh Rach Gid va Vinh Ciy Duong
khong cao vao MGDB nén, tai cac diém gﬁn
bo thude KV3 chit yéu 1a séng co chiéu cao
tap trung trong khoang (0,25- 0.5m].

Chu ky séng tai cac diém gin bo tap trung
trong khoang tur [2 - 3s). Trong khi tai cac
diém ngoai khoi chu ky song tap trung trong
hai khoang [2 -3s) va [3-4s).

Véi huong soéng va chi€u cao song tai cac vi tri
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P3 va P4 duoc phén tich & trén c6 thé thay vao
MGBDB tai hai khu vyc bd dudng b bién PBI
va PB2 song c6 anh huong tdi qué trinh x6i 16
duong bo nhung yéu.

5.4.2. Ché Do song MGTN

Qua phén tich két qua hoa song trong Hinh 18 va
Bang 10 ciing cho thiy trong khu vuc gan bo tai
diém P3 hai huéng séng chinh 1a Tay — Tay
Nam (WSW) chiém 57.2% hop v6i dudng bd
mot goc khoang 22.60 va huéng Tay — Nam
(WS) chiém 23.1% hop voi dudng bd mot goc
khoang 450. Trong khi do, tai vi tri P4 hudng
song chiém wu thé WS (62.1%) gan nhu song
song voi duong bo va hudng SSW(22.2%) hop
v6i duong bo mdt goc khoang 67.50. Ngoai khoi
xa tai vi tri P5 song dugc phan bd chil yéu theo
ba huong W(21.1%); WSW(36.8%); WS (16%).
Tai P6 do anh huong ctua Pao Phi Qubc nén
hudng séng cd phan thay d6i so voi tai P5, tai
day hudéng song chiém uu thé phan bd gan nhu
déu cho hai huéng W(28%) va WSW(28.1%).

Trong MGTN nhin chung chiéu cao séng
trong KV3 tip trung chu yéu trong khoang
[0.25 -0.75) .Tai céac vi tri ngoai khoi P5; P6
song co6 chiéu cao trén 1m chiém lan logt 5.9%
va 7%, trong khi tia cac vi tri sat bo song co
chiéu cao trén 1m chiém ty 1€ rat it, tham chi 1a
khong xuét hién nhu vi tri P3.

Chu ky séng ving bién KV3 tap trung trong
khoang tur 2 dén 4s, tai cac vi tri ngoai khoi thi
chu ky dai nhét xuat hién trong khoang [6 -7s),
trong khi tai khu vuc gin bo chu ky dai nhét
xut hién trong khoang [7 -8s).

Qua phan tich hudng séng tai vi tri P3 va P4
c6 thé thdy vao MGTN song tac dong song 1én
khu vuc doan bd bién DB1 manh hon so véi
doan BB2 1a hop ly.

6. KET LUAN

Két qua md phong séng trong 10 nim (2008-
2017) da cho thiy dic trung song khac nhau cia
3 khu vuc nhé doc theo bd bién Tay (KV1;
KV2; KV3) dac biét 1a hudng soéng, cu thé:

| KHOA HOC

| CONG NGHE |

bac trung hudng song tai KV1

Trong MGDPB do anh hudéng cua song phia
bién Pong khic xa vao va song do gi6 mua
Pong Bic tryc tiép sinh ra nén huéng séng tai
khu vuc ngoai khoi KV1 kha hon don va phan
bb rong tir NEN t6i SES, hudng song khong
thay di nhiéu trong khoang thoi gian tir 2008
dén 2017. Tai khu vyc sat bo hudng séng cha
dao 1a EN, tan sudt xuét hién huéng EN co
chiéu huéng ting trong khoang thoi gian
[2008; 2011] va c6 chiéu huéng giam trong
khoang [2011; 2017].

Trong MGTN huéng séng on dinh véi hai
hudéng chu dao 1a W; WSW cho cé ngoai khoi
va gan bo. Tan suat hudng song W ngoai khoi
¢6 xu thé giam trong giai doan [2011; 2017] \
2016, tan suat husng WSW ¢6 xu thé ting trong
giai doan [2010; 2017]. Tén suét huéng W tai
khu vyc sat bd c¢6 xu thé ting trong khoang
[2008; 2011] & [2015; 2017] va gidm trong
khoang [2014; 2015], tin suat huéng WSW lai
c¢6 xu thé giam trong khoang [2008; 2016]\2014
va tang trong khoang [2016 - 2017].

Dic trung hudng song tai KV2

Huéng song vao MGDB tai ving bién ngoai
khoi KV2 c¢6 ba hudng chinh E, ENE va ESE,
gan bd hudng song chinh 1a hudng N va song
song v6i dudng bo. Ngoai khoi, tin suét
huéng song ENE; E c6 xu thé giam trong
khoang thoi gian [2011; 2017] trong khi d6 tan
suat huéng ESE lai c6 xu thé ting 1én. Tai khu
vuc sat bo tan suit huéng séng N cé xu thé
giam trong khoang [2011; 2017].

Trong MGTN huéng song khong thay doi nhiéu
khi lan truyén tir ngoai khoi vao by véi hai
hudng cha dao 13 W va WSW. Ngoai khoi, tan
suat hudng song bién d6i khong dang ké, hudng
W ¢ xu thé ting trong khoang [2010; 2013]
nhung lai gidm trong giai doan [2013;
2017]\2016, tan suit huéng WSW cé xu thé
giam trong khoang [2012; 2017]\2014. Khu vuc
sat bo, huéng W ¢ xu thé ting trong khoang
[2010; 2013] nhung lai giam trong giai doan
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[2013; 2017], trong khi d6 huong WSW lai co
xu thé ting trong khoang [2008; 2014]\2013 va
giam trong khoang [2014; 2017].

Dac trung hudng song tai KV3

Trong MGDB tai khu vuc phia truée ddo Phu
Qudc (P5) hudng song chii dao 1a E, tin suét
huéng E c6 xu thé ting trong giai doan [2008;
2012] va gidm trong giai doan [2012; 2017.
Khu vuc phia sau dao (P6) hudng séng chu
dao 1a ENE, tan suat huéng song niy cé xu thé
giam trong giai doan [2011; 2017]. Tai cac vi
tri sat bo (P3) va (P4) hudng song chu dao 1a
ESE, tan suat huong ESE tai (P3) ting trong
giai doan [2008; 2011] va giam trong giai doan
[2011; 2017], trong khi tai diém (P4) tan sut
hudéng ESE tang trong giai doan [2009; 2015]
va giam trong giai doan [2015; 2017].

Trong MGTN hudng song chu dao tai (P5) la
WSW, tan suat huéng nay ting trong khoang
[2010; 2014] va c6 xu thé giam trong khoang
[2014; 2017]\2016. Khi vao bén trong dao
Phti Quéc tai (P6 ) hudng song c6 su thay doi
v6i hai hudng chinh 1a W; WSW, trong d6 tan
suat huéng WSW c6 xu thé tang trong khoang
[2010; 2014]\2013 va giam trong khoang
[2014; 2017]. Tai khu vuc sat bo do anh
huong cua duong bo va dia hinh day ma
huéng song chi dao tai mdi vi tri s& khac
nhau, cu thé tai (P3) 1a WSW tan suét hudng
nay tang trong khoang [2010; 2014] va gidm
trong khoang [2014; 2017]\2016. Trong khi
d6, huéng song chu dao tai (P4) 1a WS, tan
sudt huéng song nay cd xu thé ting trong
khoang [2010; 2014] va giam trong khoang
[2014; 2017].

Bang 13. Huéng séng thay doi theo thoi gian trong 10 nim [2008 -2017]

Khu vwre | Vi tri Huwéng séng thay ddi trong MGDB Huéng séng thay di trong MGTN
L . *W { [2011 ; 2017]\2016
P8(nk) |*Bién déi khong dang ké Vi I\
KV1 *Wsw T [2010; 2017]
Pisby |[YNET [2008: 2011]; 4 [2011; 2017] *W T [2008; 2011] & [2015; 2017]; ¥ [2014; 2015]
s ’ ’ ’ *WSW 4 [2008; 2016]\2014; 1 [2016 - 2017]
*ENS { [2011; 2017] *Bién d6i khong nhiéu
P7(nk) |*ESE T [2011;2017] *w T [2010; 2013]; ¥ [2013; 2017]\2016
KV2 *E 4 [2011; 2017]\2015 * WSW | [2012; 2017]\2014
pasp) | Eiéh di khong déng ké *w T [2010; 2013]; ¥ [2013; 2017]
) ey g [2011; 2017] *Wsw T [2008; 2014]\2013; 4 [2014; 2017]
*wsw T [2010; 2014]; ¥ [2014; 2017]\2016
P5(nk) |*E T [2008; 2012]; { [2012; 2017] *w 1 [2010; 2013]; 4 [2013; 2017]\2016
*sw 1 [2013; 2017]
Péed) *ENE 4 [2011; 2017] *WSsw T [2010; 2014]\2013; { [2014; 2017]
KV3 *e1 [2010; 2015 J; ¥ [2015; 2017 ] *W T [2010; 2013]; 4 [2013; 2017]\2016
P3(sh) *£ 1 [2008; 20117; ¥ [2011; 2017] *Ws { [2008; 2014]; T [2014; 2017]\2016
+ESE T [2009; 20157 ¥ [2015; 20171 [«WSW T [2010; 2014]; $[2014; 2017]\2016
Pacsh) *ESE T [2009; 2015]; 4 [2015;2017]  |* ws T [2010; 2014]; ¥ [2014; 2017]
Si
*SE T [2011; 2017]\2016 *SWS ¥ [2010; 2014]; T [2014; 2017]\2016
1 tan sudt xudt hién tang ;  tan sudt xudt hién giam

Chi€u cao song cuc dai cua toan vung phia
bién Tay chu yéu xuat hién vao MGTN, trong
Bang 14 thé hi¢n chi€u cao song c6 nghia cuc

dai thay ddi theo mua tai cac vi tri khao sat
trong vung nghién ctru bién Tay.
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Bang 14. Gia tri cue dai chiéu cao séng c6 nghia theo MGPB va MGTN

P1 P2 P3 P4 P5 P6 P7 P8
MGDB | 0.94 1.30 0.75 0.93 1.62 1.78 2.05 1.88
MGTN 1.15 1.56 0.93 1.29 2.63 3.12 2.94 3.43

Toan ving bién Tay tr Miii Ca Mau dén Ha Tién
- Kién Glang chiéu cao song chu yéu 1a song nhod
hon 0.5m, song ¢6 chiéu cao trén 1m tai khu Ve
gan bo chi xuat hién vao MGTN, véi vang bién
ng0a1 khoi song cao hon 1m xuat hién & ca hai
mua DB va TN tuy nhién tin sudt xuat hién vao

Tai hai khu vuc co duong bo x6i 16 KV2 do
hudng song tic dong gan nhu tryc dién voi
duong bd vao MGTN nén bd bién thudc khu
vuc nay bi song tdc dong kha manh, vi vy
khu vyc nay c6 toc do xoi cao, trong khi do
duong bo thude KV3 ¢ dang phuc tap nén

MGTN cao hon so voi MGDB.

khu virc nay xuat hién boi x6i xen ké véi nhau.
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