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Abstract

Accretion and erosion processes recorded in the estuary of Cua Dai, Quang Nam province from 2014 to
present have directly affected the issues of flooding drainage system, waterway traffic, aquaculture and
seafood exploitation services. These have been drawing special attentions of national and international
scientists. So far, several solutions are implemented to overcome these problems such as concreted
embankments or dredging operations of the channel to open the sea. The solutions, however, are just
temporary to solve immediate situations but not long-term. As a result of passive solutions, the shoreline is
still seriously eroded and then the estuary of Cua Dai is re-accreted. Annually, Vietnam government and
local offices still spend a large budget and time for recovering and minimizing the effects of such
catastrophes without long-term effectiveness. One of the main causes of erosion and accretion of the Cua
Dai estuary is hydrodynamic factors and the complex of sediment transportation. The results show that the
northeast waves with high frequency and intensity in combination with floods during the Northeast monsoon
are considered to be main causes. The accretion of estuary and formation of “Dinosaur island” in front of
Cua Dai estuary is partly due to the combined sediment sources caused by the nearshore currents of
northeast waves from the north direction and from the river by floods, especially the historical flood event in
November, 2017.
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Tom tat

Hién twong Xx6i 16 bo bién, bdi 1ap cira sdng & viing cira sdng Cira Pai, tinh Quang Nam duoc dién ra tir nim
2014 dén nay da anh huong tryc tiép dén van dé thoat 18, giao thong thity noi ddy ciing nhu cac hoat dong
nudi trong, khai thac thay - hai san. Chung da va dang dugc nhidu nha khoa hoc trong nudc va quéc té quan
tam nghién cttu. Cho dén nay, da c6 mot sb bién phap khic phuc cac tai bién nay nhu xay ké bao vé bo bién,
nao vét dé khoi thong ludng lach cho tau, thuyén qua lai ving cira séng. Cac phuong an nay mang tinh bi
dong, chi giai quyét tinh thé truéc mit, khong dem lai hiéu qua lau dai va chi sau mot thoi gian bo bién van
bi x6i I&6 nghiém trong va cira song Cira Dai lai bdi 1ap tro lai. Hang ndm, nha nudc va dia phuong mat rat
nhiéu thoi gian, kinh phi dé khac phuc, giam thiéu cac loai tai bién trén nhung khong c¢6 hiéu qua lau dai.
MGt trong nhitng nguyén nhén chinh gay ra hién twong x6i 16 bo bién, boi lap cira sdng ¢ vang cira séng Cira
Dai la do céc yéu tb thuy dong luc, van chuyén bun cat dién ra ¢ day rat manh mé va phuc tap. Két qua bai
bao cho thay, nguyén nhan chinh gay bién dong viing cira séng Cira Dai, tinh Quang Nam 1a do séng huéng
d6ng bac c6 tan sudt va cuong do 1on két hop voi dong chay 1ii trong thoi ky gié mila Dong Béc. Hién tuong
boi l4p cira sdng ciing nhu viéc hinh thanh “dao khung long” trudc cira s6ng la do mot phan ngudn bun cat
tir phia bic dwa xudng do dong chay ven bo cua séng ddng bic va mot phan I6n bun cét tir trong séng dua ra
theo cc tran 1, dac biét lon xay ra tur tran 10 thang 11/2017.

Tir khéa: Cira Pai, MIKE, DELFT3D, x6i 1& bo bién, bdi lap cira séng, viing ctra séng.

DAT VAN BE

Khu vuc Quang Nam - Pa Nang la noi
thuong xuyén chiu anh huéng va tic dong cua
nhiéu loai hinh thién tai khdc liét nhu han han,
bao, 1t lut, ngap lut, X0i 6 bo song, bo bién va
boi lap cura séng. Ngoai ra, do cau tric dia chat
phuc tap bi chia cat boi nhiéu ctra song va dam
pha ctia dai bo bién Viét Nam noi chung. Céc
qua trinh thuy, thach dong luc dién ra trong dai
ven bo khu vuc néy rat phuc tap va lién quan
chat ché tdi cac qua trinh dong lyc tu nhién nhu
song, dong chay ven b va van chuyén bun cat
cling nhu céc hoat dong cta con ngudi tir thé
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hé nay sang thé hé khac. Vi vy, cdc qua trinh
x06i 16 va boi lap cira song, bién tién, bién Iui
xdy ra lién tuc theo thoi glan rat kho luorng
bac biét, trong nhitng nam gan day, su gia tang
vé ca quy mo lan cuong do cua cac loai hinh
thién tai va dién bién phu’c tap, manh mé cua
cac qua trinh x6i 16 va bdi 1ap ving cira song
tinh Quang Nam di din t6i nhitng thiét hai
dang ke ve nguol va cua, anh huorng tiéu cuc
t1 su phat trién kinh té - X hoi cta tinh.

Tu ndm 2014 t6i nay, vung cua séng Cura
Dai (hinh 1) da thu hit sy quan tim déc biét cua
du luan ciing nhu cong dong khoa hoc do sy x0i
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16 bo blen bdi lap cira song dang dién ra mot
céch rat nghlem trong theo thoi gian va khong
gian. Vi vdy, viéc nghlen ctru dé nam bt duoc
quy ludt dien bién qué trinh thuy thach dong luc,
bién dong cua dia hinh long dan ctra song, dic
biét 1a xu thé bién ddi dia hinh ctra song Ctra Dai

Cua bai (Séng Thu Bon)

!
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co tam quan trong vé mat khoa hoc va y ngh1a to
16n vé mat ing dung thuc tién. Nghlen ciru nay
s€ gop phan quan trong trong cong tac phong,
tranh va giam nhe tai bién thién nhién ciing nhu
quan ly tng hop mot cach bén viing dai ven
bién tinh Quang Nam.

»:%

Hlnh 1. Vung cua song Ctra Dai tinh Quang Nam [Ngusn: GoogleEarth]

Cho t6i nay, co rat nhiéu phuong phap
nghién ciu dé gidi quyét vin d& nay nhu
phuong phap thong ké, phén tich cac tai liéu
thu thép, mo6 hinh vat ly hay phén tich tai li¢u
thuc do. Tuy nhién, v6i nhitng uu dlem cua
phuong phap mo hinh toan da dugc nhiéu nude
tién tién trén thé gidi sir dung nhu Ha Lan,
Anh, Australia [1-3]. Vi¢c ap dung phuong
phap md hinh toan trong mo phong ché do thuy
- thach dong luc vung cura song Ctra Dai nham
danh gia hi¢n trang va nguyen nhan anh huong
dén bién dong dia hinh vung cura song Cira Dal,
Quang Nam phuc vu cho vi¢c khoi thong luong
lach la viéc lam rat can thiét nham dap ung yéu
cau cuia xa hoi va nhét 1a cia ngu dan ving ven
bién cira sdng Cura Dai. Trong khudn kho bai
bao nay, ching t6i trinh bay két qua nghién cau
bién dong dia hinh viing ctra séng Cira Dai tinh
Quang Nam bang phuong phap mo hinh toan
dua trén 2 mo hinh dang dugc ap dung rong rai

trén thé gigi va Viét Nam la mé hinh MIKE va
Delft3D.

PHUONG PHAP NGHIEN CUU
Gidi thiéu md hinh MIKE

Hlen nay trén thé giGi cd rt nhiéu md hinh
duoc sur dung dé md phong cac qua trinh thay
dong luc va van chuyén bun cat & ving cura
séng, ving bién nhu: DELFT, TELEMAC,
SMS, MECCA hay MIKE. Tuy nhién, b phan
mém MIKE do Vign Thuay luc Dan Mach xay
dung va phat trién, dwoc nhiéu quoc gia trén
thé gisi co bién su dung phd bién. Vi bo md
hinh MIKE nay duoc xay dung c6 luai tinh
linh hoat d6i véi bai toan c6 dia hinh da dang
va phuc tap. Hé théng mo hinh duoc phat trién
va ung dung nghlen ctiu V& linh vuc hai duong
hoc, méi trudng ving cira sdng, ven bién. Hién
nay, Vign Thuy luc Dan Mach c6 cac b phan
mém 1 chiéu, 2 chiéu va 3 chiéu bao gom mot
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s6 module tinh dong chay théng dung chuyén
sa dung dé md phong va tinh toan: Truong
dong chay, truong song, van chuyén bun cét,
chat luorng nudc va sinh thai... cho cac vung
nhu song luc dia, cra song, vinh va cac vung
ven bién. Trong bai bao nay, chiing toi str dung
md hinh mét chiéu (MIKE 11) [4] mo phong
dong chay trong song cung cap luu lugng, do
duc lam bién dau vao cho md hinh Delft3D.
MIKE 11 la mot phan mém ky thuat chuyén
dung, dugc ang dung dé mo phong ché do thuy
van thay lyc, chat lwong nudc va van chuyén
bun cét & cira song, trong song, h¢ thdng tudi,
kénh dan va cac hé thong dan nudce khic. Day
la md hinh tich hop, bao gébm cac module
chuyén dung doc lap phuc vu thuc hién cac
nhigm vu khic nhau nhu: M6 dun thuy luc
(Hydrodynamic - HD); Mé dun tai khuyéch tan
(Advection Dispersion - AD); M6 dun sinh thdi
(Ecolab), M6 dun van chuyén bun cét
(Sediment transport-ST).

Gigi thiéu moé hinh Delft3D

M0 hinh Delft3D do Delft Hydraulics (Ha
Lan) phat trién [5]. Su lan truyén va bién doi
ctia s6ng bién dugc mé hinh hda bang mé dun
Delft3D-WAVE dua trén co so cia mo hinh
SWAN. Sy thay do6i cta cac truong muc nudc,

1830000

van toc dong chay, van chuyén bun cét va bién
d6i day dwoc mod hinh hdéa bang méd dun
Delft3D-FLOW. Két qua muc nudc, dong chay
va dia hinh day tr Delft3D-FLOW duogc dung
dé lam diéu kién dau vao cho mé hinh song
Delft3D-WAVE. Két qua tinh toan song va
dong chay do séng tur Delft3D-WAVE lai duoc
st dung lam dau vao cho Delft3D-FLOW dé
tinh toan dong chay, van chuyén bun céat va
bién dbi day & budc tinh tiép theo.

Thiét 1ap méd hinh cho khu vuc cira séng Cira
Pai
Sé liéu dia hinh

O khu vuc ctra séng Cira Pai: Puoc sir
dung tir s6 liéu do vé dé thanh lap ban d6 dia
hinh ty 1¢ 1:10.000 do Vién bia ly thuc hién
vao thang 3/2017.

O khu vuc ngoai bién sau: St dung sé liu
ban dd dia hinh 1:50.000 do Bo Tai nguyén va
Moi truong thanh l1ap.

Sé liéu dia hinh toan cau Gebco 2019 [6].
Sé liéu diéu kién bién

Bién song sb liéu tir chudi sb liéu song tai
phan tich toan cau cua Cuc Khi quyén va Dai
duong Hoa Ky [7].
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Luu lugng trich tr mo hinh MIKE11

Hinh 2. Thiét 1ap mé hinh toan cho khu vuc nghién ctu
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Bién gié duoc lay tir s6 liéu gio tai phan
tich cua Trung tdm Nghién ctru khi quyén quoc
gia Hoa Ky (NCAR) [8]

) ligu dung cho cac bién ¢ phia bién la cac
hang sb diéu hoa cua 10 s6ng: Q1,01, P1, K1,
M2, 2, K2, N2, MF, MM. Ung vdi mbi doan
bién sé& twong ung c6 cac hang s6 d1eu hoa khéac
nhau. Mo hinh da sur dung chudi sé liéu do dac
17 ndm tir cadc nguon do dac tir vé tinh
TOPEX/Poseidon.

Luu lugng nude, do duc duoc trich tir két
qua caa md hinh MIKE11 thudc dé tai cap Nha
nuoc KC 09.03/16-20 do Vién bia ly 1a co
quan chua tri. o )

S6 liéu thanh phan cap hat dugc lay mau
phan tinh tir thang 3/2017 véi kich thuéc hat
trung binh d50 = 0,32 mm.
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S6 liéu hiéu chinh md hinh séng va dong
chay dugc do dac ter may AWAC tai vi tri
(108°24°E, 15°53’E) (hinh 2).

Higu chinh mé hinh

D¢ dam bao md hinh c6 két qua tét khi mo
phong bang cic md hinh toan thi budc hiéu
chinh 1a budc rat quan trong. Viéc hiéu chinh
mé hinh duoc thuc hién tai vi tri dat thiét bi do
séng va dong chay (AWAC) véi cac yéu to
song (hudng séng, chu ky, @6 cao séng) va
dong chay (van téc dong chay, huéng dong
chay va muc nudc). Ching duge chi ra trong
hinh 3, so sanh két qua md phong ctiia mé hinh
va thuc do cho thay su phu hop véi do dac thuc
té cua tat cac yéu to va dam bao cho viéc mod
phong cac thoi gian tiép theo.
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Hinh 3. Két qua so sanh giira m6 hinh Deflt3D va thuc do tai vi tri dat thiét b1 AWAC

KET QUA NGHIEN CUU VA THAO LUAN

Két qua md phong cho thiy viing cira séng
Ctra Pai c6 ché d6 thuy dong luc rat manh mg,
thuong xuit hién cha yéu tir thang 9 nam trudc
dén thang 3 nam sau, tring v&i thoi ky gié mua
Dong Bic. Trong thoi diém nay song co do cao
trén 1,0 m xuat hién véi tan suat lon nhit, tap
trung chii yéu vao thang 10 va thang 11 hang
nim va tring voi thoi ky 1ii xuat hién trén song
Thu Bdn. Dong chay vao mua lii ciing kha Ion,
van tdc dong chay c6 gia tri 16n hon 1,0 m/s, tap
trung cha yéu ¢ khu vuc phia trong cira sdng.
Déi véi khu vuc phia ngoai cira song, van toc

dong chay tong hop thudng c6 gia tri khé nho do
tac dong manh cua séng bién c6 huséng dong béc
- trung Vvoi huong dong chay li. Su tuong tac
manh gitta cac yéu t6 song, bién véi nhau &
trudc cira song da tao thanh mot vong cung, hau
hét cac yéu té thay dong luc déu van téc kha
nho, day la nguyén nhan hinh thanh Ién dai cat
I6n, chin ngang trudc cira song (hinh 4a—4b).
Tuy nhién, trong cac thang mua he tir thang
4 dén thang 8 hang nam, dong chay song o
Vung cua Song Cira Pai c6 van toc rat nho,
nhiéu lGc gan nhu khong thdy xuét hién dong
chay tir trong séng ra. Tai ving ndy, xuét hién
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chu yéu la dong chay triéu va dong chay ven bo
do song ddng nam (hinh 4b va hinh 5). Trén
hinh 6a cho thay, ving ctra sdng Cira Pai phia
ngoai bién dong chdy c6 huong tay bic - dong
nam véi su chiém wu thé cua dong chay huong
d6ng nam so véi hudng tay bic. S6ng tai khu
vuc nay, chiu anh huong chia dao cua song
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Hinh 4. Truong dong chay khu vuc Cira
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d6ng béc (chiém t6i > 70%) so véi huéng dong
nam. Dic biét, khu vuc phia bic cua cira song,
do dia hinh ven bo rét doc, duong ding sau 5,0

& ngay sat bo nén dong chay ven bo cé
huéng vé phia nam do séng hudng dong bic la
kha 16n (hinh 6b) tai cing thoi diém.
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Hinh 5. Truong séng khu vuc Cira Pai khi ¢6 1ii (a) va khi khong ¢6 1 (b)

So sanh két qua mo phong do duc bang mo
hinh Delft3D cho thiy, phan b6 do duc tai khu
vuc Cira Pai ¢6 sy kha tuong dong véi dit ligu
dnh v¢ tinh Sentinel-2A [9] chup vao lic 8 h
ngay 14/11/2017 (hinh 7) Thoi diém nay, ciing
chinh 12 khoang thoi gian xuét hién 1ii 16n trén
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song Vu Gia - Thu Bon trong nam 2017. Nhu
vay, co thé khang dinh ngudn cung cip bun cat
cha yéu tir trong séng dua ra tir tran 1d thang
11/2017 da hinh thanh lén “dao khung long”
phia trudc cira song Cira Bai (hinh 8).
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sedimentmt
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Hinh 7. Két qua phan b6 do duc giita md hinh Delft3D (a) va anh vé tinh Sentinel (b) chup vao
ngay 8h ngay 14/11/2017 tai vung cira song Cira Dali

Bién ddi dia hinh day (m)
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Hinh 8. Két qua mo phong bién ddi dia hinh day khu vyc Cira Dai
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KET LUAN

Nghién ciu dd chi ra rang moé hinh
Delft3D mo phong ché do thiy dong luc va
van chuyén bun cat cho ving cua song Cura
Dai, tinh Quang Nam kha trung véi thuc té
xay ra. Két qua mo phong da lam sang té su
hinh thanh dai cat chin ngang cta sdng Cua
Dai; Nguyén nhéan chinh la do sy tuong tac
gitra dong chay 1a va song bién gay ra trong
thoi ky gi6 mua Dong Bac trung véi tran 1d
thang 11/2017 - twong ring tan suat 1 10 nam
xuat hién 1 lan. Két qua tinh toan cho thay,
dong chay i da mang luong bun cat la
700.000 m* tir trong sdng Thu Bon ra phia cira
song hinh thanh Ién ”dao khung long” phia
trudc cira song Cira Dai.

Loi cdm on: Bai bao nay la mot phan két qua
nghién ctu cua dé tai cap Nha nuéc ma so
KC09.03/16-20. Tap thé tac gia bai bao xin
chan thanh cim on B¢ Khoa hoc va Cong
nghé da cap kinh phi dé trién khai thyc hién dé
tai nay.

112

TAI LIEU THAM KHAO

[1]

[2]

[3]

[4]
[5]
[6]
[7]

[8]
[9]

van Rijn, L. C., 1993. Principles of
sediment transport in rivers, estuaries and
coastal seas (Vol. 1006). Amsterdam:
Aqua publications.

van Rijn, L. C., 2007. Unified view of
sediment transport by currents and waves.
I: Initiation of motion, bed roughness, and
bed-load transport. Journal of hydraulic
Engineering, 133(6), 649-667.

van Rijn, L. C., 2007. Unified view of
sediment transport by currents and waves.
Il: Suspended transport. Journal of
Hydraulic Engineering, 133(6), 668—689.
DHI, 2019. Users Manual: MIKE 11.
Danish Hydraulic Institute.

Delft Hydraulics, 2006. Delft3D-Flow User
Manual; Delft3D-Wave User Manual.
https://www.gebco.net/data_and_products
/gridded_bathymetry data/
https://polar.ncep.noaa.gov/waves/
https://rda.ucar.edu/
https://glovis.usgs.gov/app?fullscreen=0


https://polar.ncep.noaa.gov/waves/
https://rda.ucar.edu/
https://glovis.usgs.gov/app?fullscreen=0

