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SU THIEU HUT BUN CAT VA BIEN PONG LONG DAN O SONG TIEN
VA SONG HAU PONG BANG SONG CUU LONG
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TOM TAT

Bién d6i khi hdu, cac hoat déng ciia con nguoi da lam thay doi ché do thuy dong luc va bun cat
o ving Pong bang song Cuu Long (DBSCL). M6 hinh hai chiéu tong thé cho toan dong bang va
bg s6 liéu khao sat chi tiét day dii cho toan bg nam 2022 da dwoc trién khai bé sung nhitng hiéu
biét vé nhitng bién dong do s thiéu hut bin cat dén thay doi hinh thai song trén pham vi toan
dong bang. Két quda mé hinh cho thdy séng Tién va song Hau 6 PBSCL di c¢é nhitng thay déi
hinh thdi phit hop véi sé liéu khdo sat thwe do giai doan 2018 va 2022. Cdc viing x6i mon phil
hop véi ché d¢ dong chay. Ha thdp long dan do lii va triéu cuong trong mét nam la lom, véi dg
sdu giam tir 1,50 dén 2,00 m trén séng Tién va tir 1,00 dén 1,20 m trén séng Hau. M6 phong dai
han cho thdy xéi mon trung binh trén séng Tién dy kién la 10 m trong 10 nam, tdp trung & Tan
Chdu, Cao Linh, Sa Péc va khu vue gan cau My Thudn. Trén séng Hau, x6i mon trung binh di
kién la 4 dén 5 m trong 10 nam, tdp trung ¢ Long Xuyén va Ninh Kiéu.

Tir khéa: Pong bang séng Ciru Long, mé hinh todn, ha thap long dan, bun cdt

ABSTRACT

Climate change and human activities have altered the hydrodynamic and sediment patterns in
the Mekong Delta. To better understand the fluctuations caused by sediment scarcity and
changes in river morphology, a comprehensive two-dimensional model was developed for the
entire delta, along with detailed survey data for 2022. The model findings align with survey data
collected between 2018 and 2022, indicating morphological changes in the Tien and Hau rivers
in line with observed trends. The erosion areas correspond to the flow patterns within the rivers.
Channel depths have decreased significantly, ranging from 1.50 to 2.00 meters on the Tien River
and from 1.00 to 1.20 meters on the Hau River, primarily due to floods and high tides. Long-
term simulations project an average erosion of 10 meters over ten years along the Tien River,
mainly concentrated in Tan Chau, Cao Lanh, Sa Dec, and the vicinity of My Thuan bridge.
Similarly, the Hau River is expected to experience an average erosion of 4 to 5 meters over ten
years, with prominent effects in Long Xuyen and Ninh Kieu.

Key words: Vietnam Mekong Delta, mathematical model, lower riverbed, sediment.

1. MO PAU va mau m& di tao co s& cho nén nong
nghi¢p tru phu, chinh vi vay BPBSCL dugc
coi la “vua lua” cua Viét Nam. Vo1 san
lugng gao hang nam dat 24 triéu tAn/nam,
tuong duong mot nira tong san luong gao
cua Viét Nam, DPBSCL c6 nhi€ém vu dam
bao an ninh luwong thyuc cho dit nudc trong
nhiéu thap ky, dong gop khoang 17,7%

Pong bang song Cuu Long la mot
trong nhu’ng dong bang 16n nhit & Pong
Nam A. Pdéng bang song Cuu Long
(PBSCL) cuia Viét Nam c6 tam quan trong
rat 16n trong sy phat trién kinh té - xa hoi
cua Viét Nam. Nhiing dac diém doc déo
va thuan loi nhu dat dai tuoi tét, nhiét déi
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GDP qudc gia, theo bao cdo thuong nién
nam 2020 cua Lién doan Thuong mai va
Cong nghi¢p Viét Nam (VCCI) va Dai hoc
Fulbright Viét Nam [1].

Pong bang song Ctru Long duogc
hinh thanh tir tram tich dugc dua xudng
bdi song Mé Cong tr luu vuc song rong
800.000 km?”. TrAm tich dugc van chuyén
cha yéu vao mua gié mua (mua muwa). Tuy
nhién, tai luong tram tich thoi ky trudc
day 1a 150 - 170 triéu tAn/ndm, di giam 40
- 70% do cac dap trén thuong ngudn gitr
lai tram tich [2], [3], [4], [5], [6], [7].
Nghién ctru méi nhat vé bun cit & song
Mé Céng da chi ra rémg hién nay tong
luong bun cét vé dén dong bang la khoang
25 triéu tan/nam Viée phat trién cac dap
thuong ngudn (bao gém ca xay dung moi
va pha d& do hét tudi tho cong trinh) thi
tong luong bun cat gan nhu khong déi
trong tuong lai [8]. Bén canh do, ngudn
cung cép tram tich cho Pong bang séng
Cuu Long cling bi gidm nghiém trong do
khai thac cat trong séng, pho bién & ha luu
song Mé Cong va PBSCL [9].

D3 c6 kha nhiéu nghién ctru chi ra su
thiéu hut bun cét tac dong dén séng Tién va
song Hau. Tuy nhién gan nhu cic nghién
ctru nay chi tap trung danh gia bién dong
ché 6 thuy dong luc va bun cat hodc bién
dong day song tai mot tai mot vai thoi
diém va pham vi nhat dinh (101, [11], [12],
[13]. Va vi vAy anh hudng tong thé cua sy
thiéu hut bun cat dén hinh thai song toan
ddng bang van con nhiéu han ché.

Bai bao nay trinh bay cac két qua
nghién ctru mé phong dién bién hinh thai
song trén pham vi dong chinh cua séng
Tién va song Hau. V61 mot md hinh hai
chiéu chi tiét va cac s liéu khao sat thuc
dia xuyén subt tir thuong luu dén cira
bién, két qua ctia mé hinh di dua ra duogc
mot birc tranh tong thé vé bién d6i hinh

thai 1ong din song Tién va séng Hau dudi
yéu tb tu nhién. Két qua ctia mé hinh ciing
d3 dat ra van dé caa ving DPBSCL dbi véi
cac van dé vé ha thap long dan, lun xut,
x4m nhap min va nude bién dang.

2. TAI LIEU CO BAN VA PHUONG
PHAP NGHIEN CUU

2.1. Pong bang song Ciru Long

Song Mé Cong dai 4.880 km, luu
vuc 795.000 km?, chay qua Trung Qudc,
Myanmar, Lao, Thai Lan, Campuchia va
Viét Nam rdi d6 ra Bién Pong. Luu vuc
song Mé Cong dugc chia thanh vung
thuong luu (24% dién tich) va vung ha luu
(76% dién tich). Thuong ngudn séng Mé
Koéng nam & Trung Qudc va Thai Lan. Ha
luu song Mé Cong nam & Thai Lan, Lao,
Campuchia va Viét Nam.

Nim & ving ha luu séng Mé Cong,
PBSCL 14 noi sinh séng ctia khoang 17
triéu nguoi co sinh ké phu thudc vao nong
nghiép va nudi trong thity san. PBSCL 1a
vung triing thap, co cao do mit dat trung
binh 0,7 - 1,2 m. Tong dién tich cua
DPBSCL khoang 39.000 km?, tinh tir bién
gidi Viét Nam - Campuchia, cach céc tram
do Tan Chau va Chau Déc vai km vé phia
Pong va Bién Tay Viét Nam. Mua li &
PBSCL kéo dai tir thang 6, dén thang 11,
trong khi mua kho kéo dai tur thang 12
nim truéc dén thang 5 niam sau. Tong
lugng nudc nim ¢ séng Tién va song Hau
1a vao khoang 300 - 550 ty m>/nam [14],
[15]. Truéc Vam Nao, song Tién van
chuyén khoang 80% dong chay va bun cat
va song Hau van chuyén khoang 20%
phan con lai.

DBSCL 1a mét trong nhiing vung
ddng bang d& bi ton thwong nhat trén thé
gi61 do xdm nhdp mén cung v6i myc nude
bién dang va phét trién ¢ thuong nguon
[16]. Ngay cang co6 nhiéu lo ngai vé
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tac dong tiém an cua viéc ha thap long dan
dén xam nhap man va thay déi nguon
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Hinh 1. Viing PBSCL va dia hinh déy séng Tién va séng Hau (cdp nhat 2022)

2.2. S6 liéu co ban

Céc sb liéu co ban phuc vu thiét lap
md hinh bao gom:

Tai li¢u dia hinh: Da thu thap va do
dac céc tai liéu dia hinh b6 sung bang thiét
bi do sdu hoi 4m don tia. Khoang 7.000
hecta di¢n tich song da duoc do dac vao
thang 12 nam 2021 cho khu vyc song Tién
kéo dai tor bién giéi Viet Nam -
Campuchia dén hét song Vam Nao. Ngoai
ra, hon 500 km doan song, tir cira sdng
dén thuong ngudn va mot sd khu vuc
khéac, da dugc do dac vao thang 6 va thang
10 nam 2022. Cac dir liéu dia hinh da
dugc hiéu chinh va dong nhét véi hé cao
do6 Hon Dau.

Dt liéu thuy van: Cac dir liéu vé
thuy van dong chay di duoc cung cép boi
bai Khi tuong Thuy van Nam B¢§. Céc
tram thuy van doc theo dong chinh cua
song Tién va song Hau da ghi lai thong tin
v€ myc nudce va luu luong hang gio (Hinh
2). Dong thoi, cac tram thuy van cap 1
(bao gdm tram Tan Chau, Chau Pdc, Vam
Nao, Can Tho va My Thuén) di cung cép
dir lidu vé sb liéu bun cat lo ling cho cac
nam 2017 va 2022. Vi tri cia cac tram
thuy van dugc mo ta trén Hinh 2.

Dtr li¢u bun cat day: Nghién ctru da
stt dung dir liéu vé bun cat day thu thap
bang thiét bi do hdi 4m da tia. Cac dit liéu
khao sat da dugc thuc hién trong thoi gian
mia mua va moa khd dé xac dinh tai
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luong bun cat day tai nhiéu vi tri trén song
Tién va song Hau. Qua trinh thu thap di
liéu nay da phuc vu cho moé phdéng va
kiém dinh trong nghién cru.

Dir liéu dia chan tang nong: Dbi véi
viéc x4c dinh chinh xac chiéu day cua
ting ting bun cat day, nghién ciru da sir
dung dir li¢u dia chin tﬁng néng. Dt ligu
nay da duoc thu thip trén toan bo chiéu
dai song Tién va séng Hau, cho phép xéc

F#iShau

2\

hauDo

dinh chiéu day cua ting bun cat day mot
cach chinh xé&c hon so véi cac nghién cuu
trudc day.

Dir liéu mau bun cat ddy va bun cat
lo limg: Trong qua trinh khao sat, cAc mau
bun cat day va bun cat lo ltrng da dugc thu
thap doc theo séng va trén cac mat cit
ngang khac nhau. Céc dir liéu nay cung
cap thong tin chi tiét vé tinh chat cua bun
cat trong khu vuc nghién ctru.

Hinh 2. So' do ludi tinh todn va cdc tram thity vén trén dong chinh ¢ PBSCL

2.3. Thiét 1ap, hiéu chinh va kiém dinh
mo6 hinh

Chung toi di phat trién mo hinh

nudc ndéng va hinh thai dya trén

TELEMAC-2D, két hop véi SISYPHE dé

mo phong su van chuyén trim tich va thay

d6i hinh thai séng & Pong bang song Ctru

Long Viét Nam. TELEMAC-2D dua trén
viéc giai phuong trinh nudc ndéng, dugce
goi 1a phuong trinh Saint-Venant bang
Phuong phap phan tir hitu han (FEM).
SISYPHE duoc phat trién dé giai phuong
trinh van chuyén trdm tich cho ca tai
lugng day va tai luong lo Iting.
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M0 hinh chung t6i dang st dung kéo
dai tr Tan Chau va Chau Pdc 1a bién
thuong ngudn dén Bién Poéng tai 7 cira
song: Cua Tiéu, Cura bai, Ham Luong, Co
Chién, Cung HAau, Pinh An va Tran Dé, la
cac bién ¢ ha lyu. M hinh c6 téng cong
557.000 phan ttr, voi kich thudc nho nhét
la 15 m ¢ cac doan trong song va kich
thude 16n nhat 1a 200 m & cac doan cua
song (Hinh 2). M6 hinh s€ dugc hiéu
chinh bang cac dir liéu nim 2017 va kiém
dinh bang dir liéu 2022.

2.3.1. Higu chinh va kiém dinh thiiy vin

Pé danh gia dinh lwong két qua hiéu
chinh va kiém dinh cho cac sé liéu thuy
van chung toi st dung hé sé6 NSE (Nash-
Sutcliffe Efficiency). Trong do:

n obs num
NSE =1- Z;I(Y" /i)
Zi:l (Yiobs B Yimean)z
Véi Y™ 1a gia tri trung binh cta
dir liéu quan tric duoc va Y™™ dit liéu mo
phong. Y dit liéu quan tric duoc tai
thoi diém i.

Két qua hiéu chinh mé hinh cho
théy: ddi v&i muc nuée, gia tri hé s6 NSE
16n hon 0,79, trong khi d6i voi luu lugng,
gia tri hé s6 NSE vuot qua 0,76. Tai tat ca
cac tram, két qua kiém dinh déu rat phu
hop véi cac gia tri do dugc (gia tri NSE
trén 0,87 d6i véi muc nude va trén 0,75
d6i v6i luu lwong). Cac gia tri nay cho
thiy két qua hiéu chinh va kiém dinh la
chinh x4c va déng tin cdy (Bang 1).

Bdng 1. Két qua tinh NSE cho hiéu chinh va kiém dinh sé liéu thity vin nam 2017 va 2022

Hiéu chinh Kiém dinh
Tram
Muc nwéc Luu lwgng Muc nwée Luu lwgng
Vam Nao 0,94 0,76 0,87 0,75
Long Xuyén 0,88 0,91
Cao Lanh 0,86
Céan Tho 0,83 0,86 0,88 0,88
My Thuan 0,95 0,88 0,90 0,82
My Hoa 0,95
My Tho 0,91 0,95
Tra Vinh 0,79
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Cao Lanh My Thuan My Tho
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My Thuan Vam Nao Can Tho

b3

My Tho
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(b)

Thoi gian

Ghi ch: == Quan trdc === M6 phdng

Hinh 3. Két qua hi¢u chinh myc nuwoc nam 2017 (a) — Kiém dinh muc nude nam 2022 (b)
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Hinh 4. Két qua hiéu chinh lwu lwong cho nam 2017 (a) va kiém dinh cho nam 2022 (b)

2.3.2. Hiéu chinh va kiém dinh bun cdt
lo lirng

Hé s d9 sai léch Dev duoc sit dung
trong hiéu chinh nay.
Obs — Sim

bs

Dev =‘ *100%

Trong d6 Sim 1a tong lwong bun cat
mo phong, va Obs 1a téng luwong bun cat
thuc do. Gia tri Dev cang gan 0 thi cang
thé hién su chinh xéc.

Hinh 5 thé hién két qua hiéu chinh
va kiém dinh bun cat lo ling. Pang luu ¥
la viéc hiéu chinh van chuyén trAm tich
kho hon hi¢u chinh thuy dong luc. B¢ 1a
vi céc 1y do khac nhau: i) C6 nhiéu sai s6
gitta sd liéu do dac trim tich tai chd va
phéan tich trong phong thi nghiém; ii) Viéc

tham s6 hoa qua trinh van chuyén tram
tich trong md hinh s6, dic biet d6i véi
tram tich dinh, van chua c6 day du chuc
nang. Ngoai ra, gia tri do dugc cua trim
tich tai cac tram chi duoc thu thap hai lan
mot ngdy. Viéc 1dy méu tram tich lo ling
duoc thyc hién khi thuy triéu 1én va
xudng. Két qua hiéu chinh 2017 cho Dev
tot & cac tram My Thuin va Vam Nao
(Dev lan luot 1a 36% va 21%). Pdi voi
kiém dinh thi mé hinh cho cac két qua tét
hon (Dev nhé hon 30% cho tit ca céc
tram). C6 thé thdy viéc s dung céc tai
liéu dia hinh ndm 2022 da anh hudéng kha
16n dén viéc hiéu chinh mé hinh cho sé
liéu thuy van va bun cat ciia ndm 2017.
Tuy nhién két qua kiém dinh cho két qua
tdt va c6 do chinh x4c ciia md hinh van
chuyén tram tich.
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My Thuan Vam Nao Can Tho
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Hinh 5. Két qua hiéu chinh bun cdt lo ling nam 2017 (a) va kiém dinh bin cat lo himg 2022 (b)

2.3.3. Higu chinh va kiém dinh hinh thdi

Luong tram tich chdy vao Ddng
bang dong vai trd chinh trong viéc hinh
thanh hinh thai caa Pong bang [17], [18],
[19]. Theo mot nghién ciru cuia Hackney
va cong su (2020), tong lugng trim tich
day chay vao khu vuc Phnom Penh
khoéng 6,18 tridu tan/nam [9].

Trong két qua mdi nhat cua vé tai
luong bun cat vé DPBSCL thi tong luong
bun cét (ca bun cat day va bun cét lo ling)
vé dén PBSCL 1a vao khoang 25 triéu
tan/nam [8].

Céc nghién ctu gan day da lién tuc
chimg minh rang viéc khai thac cat anh
huong dang ké dén hinh thai cuia PBSCL
[10], [11], [20]. Trong d6 céac nghién clru
da chi ra rang giai doan 2017 - 2020 luong
cat khai thac & PBSCL ngay cang gia
tang. SO lidu phan tich anh vé tinh da du
bao rang nam 2020, lugng cat khai thac &
PBSCL 1a khoang 40 triéu tan/nam [21],

16n hon rat nhiéu con sb bun cat ling dong
lai & dong bang.

Do d6, nhitng thay doi vé hinh thai
cia PBSCL trong nhimg nim gan day
khong chi chiu anh hudng cua dong chay
ty nhién ma con do hoat dong cua con
ngudi 1a yéu té chinh gop phéan tao ra
nhiing thay doi ndy. Do d6, qua trinh diéu
chinh va dy bao hinh thai séng bang cach
st dung d6 sau cua song hodac do cao mat
cit ngang s& gdy ra nhiing sai sot khong
mong mudn va c6 thé dan dén sy khéc biét
vé két qua do nhitng thay d6i do con
nguoi gy ra.

Vi vay viéc kiém dinh va hiéu chinh
bién dong hinh thai s& dugc xac dinh dinh
tinh dy vao két qua so sanh s6 liéu thuc do
va xu thé bién dong cua tai luong bun cat
day va bién dbi long dan thuc do.

Céc gia tri do dac nam trong pham
vi tir (Mes-) dén (Mes+), 1a gia tri trung
binh theo thoi gian trong dot khao sat, véi

200
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(Mes+) = gia tri do dac trung binh + d
1éch chuan. Co thé thay két qua mo phong
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Hinh 6. Két qua kiém dinh tai lwong bun cdt déy theo cong thirc Meyer — Peter

Véi sy han ché cia md hinh vé
chidu dai thoi doan mé phong, két qua mo
phong thay d6i hinh thai ciing phan nao
cho thiy mé hinh c6 kha ning dién toan
tuong dbi hop 1y vé mat xu thé xo6i boi va
c6 thé st dung cho nhitng du bao danh gia
tac dong cua hé théng cong trinh ké bao
vé bo. Cac sb lidu do dac dia hinh tai mot

Evolution
2

115E+06

A1E+06

105E+06

580000 585000‘ 590000

(a)

Hinh 7. Két qua so sanh bién déng ddy song tai

s6 khu vyc nam 2018 va 2022 da duogc
trich xudt va tinh trung binh x6i bdi cho
mot nam (Hinh 7a va Hinh 8a). Cac két
qua nay dugc ding dé so sanh vai s6 licu
md phong (Hinh 7b va Hinh 8b). Nhin
chung, mé hinh mé phong tuong dong véi
xu thé phan b x6i bdi véi thuc té.
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khu vuc Tp. Can Tho gita 6 liéu thuc do 2018

va 2022 (a) va két qud mé phong mé hinh (b)
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Hinh 8. Két qua so sanh bién déng ddy song tai khu vuc Tan Chau - Hoéng Ngue giita s6 lidu thuc
do 2018 va 2022 (a) va két qua moé phong mé hinh (b)

3. KET QUA MO PHONG
3.1. Phan tich diéu hoa
“Triéu xubng” hay “triéu 1én” rat
quan trong dé nghién ctru ché do thuy luc
trong vung thay triéu déi xtng truc nhu
PBSCL, dic biét néu ching ta quan tam
dén van chuyén trim tich va xam nhap
mian. Su so sanh giita thanh phan M2 va
song diéu hoa bac nhat M4 ciia n6 co thé
dugc st dung nhu mot chi bao vé muc do
bat d6i ximg cua thiy triéu [22]. Trong d6
cac yéu td duoc dung dé mé ta cuong do
va ban chit cta sy bat ddi xtng thuy triéu:
i) Cuong d6 bat ddi xtng thiy tridu
duoc dinh nghia 1a ty 1€ aM4/aM2
trong d6 aM2 va aM4 lan luot 1a
bién do thay triéu cia M4 va M2.
Thong thuong, cuong do bat doi
xung la déang ké khi ty 1& nay 16n
hon 0,1;
ii) Tinh chat troi thuy tridu dugc xac
dinh 1a d6 1éch pha gitta M4 va M2
A(I) :‘(2(1)1\/[2 - ¢M4), trong do q)Mz va
Oms 1an lugt 13 pha thuy triu cua
M2 va M4. Thuy triéu chiém uvu thé
18 néu 0° < AP< 180° hoic nguoc lai
1 tridu xudng.

Viéc phan tich song diéu hoa thuy
triéu khong chi cung cdp wéc tinh dinh
luong vé bién d0 va sai s cua pha ma con
cho thiy ban chat vat 1y cta sy lan truyén
thiry tridu trong DPBSCL. Phan tich thiy
triéu cho théy vai trd cua nhat triéu K1,
ban nhat triéu M2 va cac dinh triéu M4 va
M6 ciia n6 trong viéc tron 1an nhat tridu
va ban nhat triéu cling nhu lam bién dang
thity triéu khong dbi xtmg ¢ PBSCL.

Két qua phan tich diéu hoa va thay
triéu (Bang 2) da cho thdy su lan truyén
thity triéu nhat triéu va ban nhat tricu
trong DPBSCL 1a sy két hop, véi do bién
dang vira phai boi cac song triéu M4 va
M6. Piéu d6 1am cho thuay triéu ¢ PBSCL
khong ddi xtmg. So v&i nim 2022, nim
2017 ¢6 ché dd ban nhat triéu M2 chiém
vu thé. Nhu vay, muc nude nam 2017 1én
xudng nhanh hon so v&i nam 2022. Sat 1o
bo song ndm 2017 c¢6 nguy co cao hon
nam 2022. Trong mua mua nam 2017 va
2022, toan vung DPBSCL chiu anh huong
cia triéu thip. Diéu nay tao diéu kién
thoat nuwéc min ra bién dé dang. Pic diém
nay co thé dugc str dung dé quan 1y viéc
tudi tiéu vao mua kho & BPBSCL.
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Bdng 2. Két qua phan tich diéu hoa va thiy triéu ¢ DPBSCL

2017 2022
Tram Bién dd | Bién dé Pha Bién d0 | Bién dd Pha
’ K1/M2 | aM4/aM2 | (2M2 -2M4)| K1/M2 | aM4/aM2 |(2M2 -2M4)
(%) (%) (d9) (%) (%) (d9)
Chéau Béc 33.6 24.6 89.9
Vam Nao 35.4 15.8 189.3 66 12 91
Long Xuyén 38.5 18.1 291.1
Cao Lanh 34.8 23 345.1
Cén Tho 38.5 16.4 219.5 72 11 75
My Thuédn 34.2 17.3 -30.6 62 10 -6
My Hoa 37.2 10.4 -11.9
M¥ Tho 39.6 7.6 56.2
Tra Vinh 38.7 6.6 50.1
Cho Lach 59 10 -68
Binh Dai 72 5 182
Pai Ngai 71 10 -20

3.2. Sw thay doi hinh thai song
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Hinh 9. Dién bién déy séng tai PBSCL sau mdt ndm mé phong
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Su x6i mon 1ong song doc song Tién
va song Hau cung cép goc nhin sdu sic vé
mdi quan hé giira hinh thai séng va tc do
dong chay. Hinh 9 mé ta két qua so sanh
su thay doi long song Tién va song Hau
trong thoi gian m6é phdng mot ndm, theo
cac diu kién thuy dong luc cua nam

2022. Phan tich cho thdy song Tién, dic
biét 1a doan tir Tan Chau dén My Thuan,
¢6 nhitng bién dong dang ké & long song.
Tuy nhién, sau khu vuc My Thuan, song
Tién chia thanh nhiéu nhanh, sy bién dong
ctia long song tir khu vuc nay dén céac ctra
song 1a khong dang ké.

Do sau tir Tan Chau — My Thuan

01 @ Tan chau

Do cao day song (m)

Cao Lanh

SaDéc

M§ Thuédn

60 90

Do cao (m)

Iﬂlll"|||I\\IlllllllmI\I“IIIIIIIM

Glam )

1o

054

Van téc dong chay (m/s)

60
Khoéng cach (km)

90

Hinh 10. Bién doi hinh thdi séng trén dong chinh sau mé phéng 1 ndm tir Tdn Chéu - cﬁu My
Thugn: a) Ddy song trén dong chinh nam 2022 so voi mo phong nam 2023; b) Dién bien dong
chinh sau mot nam, c) Mat cat doc van toc trung binh theo thoi gian trén dong chinh

Séng Tién c6 dong chay khong 6n
dinh & nhiéu vi tri. Trong cac doan tir Tan
Chau dén M$ Thuan, van toc trung binh
theo thoi gian vuot qué 1,30 m.s"l, dan dén
cac hd x0i sdu va x6i mon, trong khi bdi tu
hiém khi phat trién, ngoai trir nhitng noi
van toc giam xubng dudi 0,75 m.s™ (xem
Hinh 10). Hinh 10 thé hién mit cét doc cta
quéa trinh dién bién long soéng trén dong
chinh tr TAn Chau dén My Thuan. Diéu
dang cha ¥ 13 x6i mon chiém uu thé & hau

hét doan nay, v6i do siu x6i mon thay doi
doc theo dong chinh tir 1,50 m dén 2,0 m
trong mot nam. Chi ¢ hai vi tri xuit hién
boi tu véi chiéu day 0,25 - 0,50 m.

Hinh 11 cho thdy sy thay d6i hinh
thai séng trén dong chinh tir Chau Pdc dén
Bién Dong sau mot nam mo phong. Ching
t61 luu y rang vén tdc trung binh theo thoi
gian yéu hon doan tir Tan Chéu dén My
Thudn trén séng Tién, van toc thay ddi
trong khoang 0,50 - 1,25 m.s” doc theo
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dong chinh (Hinh 11c). Diéu nay giai thich
tai sao boi tu xuét hién & d6 thuong xuyén
hon va x6i mon gidm nhe so véi doan tur
Tan Chau dén My Thuan & séng Tién. Céac
xu huéng x6i mon va bdi lang trén dong
chinh cua song Hau c6 thé dugc chia thanh
hai phan riéng biét. Poan dau tién dai
khoang 130 km, tir Chau Péc dén Can
Tho. Trong doan nay, xu hudéng x6i mon
chinh 1a long song c6 do sau x61 mon trung

binh tir 1 dén 1,5 m. Tuy nhién, & mot s6 vi
tri c6 van téc dong chay trung binh thép
(cu thé 1a doan sbéng trudc ngd ba Vam
Nao), qua trinh bdi ldng lai dién ra.

Poan thtr hai bao gdm doan song tir
sau cau Can Tho dén bién Pong. O khu
vuc nay, toc do dong chay trung binh tuong
dbi thap, dudi 0,75 m/s. Do d6, xu hudng
chinh ¢ doan nay 1 boi lang, véi toc do boi
léng cao, dao dong tir 0,2 dén 1 m.

Do sau tir Chau Péc — Bién Dong

a)

04 Chéu Doc Vam Nao — Long Xuyén Can Tho Bién Béng
E 10+
2
© -201
v
>
S -301
o I
8 404 Dién bién day song (m)
= 2022

8 - 2023

504

0 50 100 150

1 b) |
= [" | LN H'lllll [N
§ \
5]
o
©

Tang (*)
24 Glam -)

50

100 150

<)

0.54

Van téc dong chay (m/s)

0.01

50

100
Khoang cach (km)

150

Hinh 11. Bién d6i hinh théi séng trén dong chinh tir Chdu Poc dén Bién Pong sau mé phong
I nam: a) Bay song trén dong chinh nam 2022 so voi mé phong nam 2023; b) Dién bien dong
chinh sau mot nam, c¢) Mat cat doc van toc trung binh theo thoi gian trén dong chinh

3.3. Panh gia bién dong hinh thai tai
mdt vai khu vue bién déng manh
Poan song Tién doan qua thanh phé

Hong Ngu thudc nhanh phia bic song
Tién. Tai khu vuc nay, song Tién hoi tu

v6i hai con song khac 1a song S& Thugng
va song Hong Ngu. Dir liéu dia hinh thu
thap nam 2022 tai vi tri nay cho thy su
hién dién cta cac hd x6i sdu. Nhitng hd
x6i nay 1a nhitng chd triing hoic hd dao
dudi long song ¢ do sau lén tdi 35 m.
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Nhanh phia bic song Tlen chay qua
gan thanh phd Hong Ngu, ndi voi song So
Thuong va séng Hong Ngu. Tai khu vuc
Hong Ngu, van téc dong chay trung binh
theo thoi gian x4p xi 0,8 m/s. Tuy nhién, &
nhiing doan song cong va hep, van tde
trung binh c6 thé vuot qua 1,0 m/s. Nhiing
khu vic nay c6 toc d6 dong chay cao hon
do dac tinh hinh thai cua doan song cong
(Hinh 12a).

O doan song nay, long séng c6 xu
hudng x6i mon va bdi tu xen k& nhau. Xo6i
mon dé cap dén sy bao mon cua long
song, trong khi boi tu dé cap dén su léng
dong trim tich, din dén su gia ting do

|

[ (a)

An Giang

Ghi cha -
Vin toc 0.90 - 1.08

dongchay(m/s) IOX 1 (l

Xé/phuong
Hu¥]én
Tin

cao. Sy suy giam long song dic biét tap
trung & khu vuc thanh phd Hong Ngy, cho
thay tinh trang x6i mon dang ké & khu vuc
nay (Hinh 12a).

Hinh 12b minh hoa su thay d6i hinh
thai & nhanh phia nam song Tién quanh cu
lao Long Khénh. Tai khu vuc nay c6 xu
huéng x6i mon doc song, téc do dong
chay trung binh toan vung dat 0,95 m/s.
Tuy nhién, khi séng cang vé cudi cu lao
xu hudng x6i mon léch vé phia bd phai
(bd bén phai song theo huéng vé phia ha
luu), trong khi bo trai (bo bén trai song
khi huéng vé phia ha luu) c6 xu huéng
boi tu.

Thnchiu
Ghi chu

Xa/phutng Din bidn ady stng
Huyén m

i - 20
Song Mekong B 20--15

Hinh 12. Truong vin toc lém nhdt mua lii (10/2022) (a) va bién déng ddy séng tai Tan Chdu -
Hong Ngw (b)

(a)

Dong Thap
Thanh 8inh

Ghi chu
Xalphuong  Van toc 0.90 - 1.08
Huyén  ~ dong chay (m/s) - 1.08-1.26
Tinh -<=0.18 1.26-1.44

=(.18-0.36 ™1.44-1.80

0.36-0.54 =>180
0.54-0.72
0.72-090

Ghi cha

Hinh 13. Truong vén toc I6n nhat mua lii (10/2022) (a) va bién déng ddy séng tai Vam Nao (b)

Toan bo khu vuc Vérp Nao - song
Hau phia ha luu c6 long dan song bi ha

thép véi tbe do trung binh 1,4 m/nam.
Nguoc lai phia thugng Iuu cé hién tuong
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tram tich boi ty, din dén d6 cao trung binh
day song ting khoang 1 m/nam. Long dan
¢ khu vyc nay ngay cang nong hon. Ha
luu noi hop luu song Hau va song Vam
Nao, cy thé tir xd Binh Thay dén An Hoa
c¢6 nhiéu diém dang cha y. Trong mua I,
dong nudc manh ép vé phia bo phai song
Hau, tdc d6 trung binh trén 1,3 m/s. Dong
chay manh nay c6 nguy co dang ké lam
tang x61 mon long song va mat gay on
dinh ¢ bo phai.

Theo két qua mo phong 1 nim, tai
doan soéng Tién chay qua thanh phd Sa
Péc, gan bd phai van téc trung binh gan
1 m.s™, cao nhét trén 2,0 m.s™ vao mua I

Ghi chu -
Van téc 0.90 - 1.08, < Vinh Long
uyen dong chay (m/s) 1.08 - 1 6 - P
=<=0.18 26- Nah
0.18-0.36 ™1.44 - 1 80
0.36-0.54 ™=>1.80
0.54-0.72
0.72-090

Xé/phuzyng
‘ %

Cac két qua tinh toan cho thanh phd
Sa Péc cho thiy x6i 16 dang ké vé phia bo
phéi & doan 10m séng. Xo6i 16 & bo phai co
thé nhin théy ro, voi do sau trén 1,5 m
(Hinh 14).

Cac mo phong siu hon vé hinh thai
long song ¢ khu vuc M§ Thuédn cho thay
hién tuong x61 mon ¢ doan 1om ctia song.
X6i mon dang ké nhat xay ra gan doan
song gan cau My Thuan, véi toc do xoi
mon ude tinh khodng 2 m sau mdt nam
mo phong (nim 2022). Ngoai ra, con xuat
hién hién tugng x61 mon cuc bd & khu vuc
phan nhanh cu lao An Binh, noi dong chay
manh giy x6i mon ca hai nhanh trai va
phai (doan séng C6 Chién) ctia cu lao.

Hinh 14. Trong vén toc I6n nhdt mia lii (10/2022) (a) va bién dong déy séng tai My Thudn (b)

3.4. Xu thé bién dong long din song
Tién va song Hau trong twong lai

Pé mb phong cac tac dong ngan han
trong khoang thoi gian 10 nam, nhu da néu
trong phﬁn diéu kién dau vao, mé hinh toan
hoc can c6 chudi dir liéu hang gio vé muc
nude, dong chay va trim tich & cac tram
thuong luu va ha luu. V& co ban, c6 thé ldy
thong tin vé su bién dong cua ché do thuy
van va khi hau trong twong lai (vi du: 2030,
2050, 2100) tir cac bao cdo do Uy ban song
Mé Coéng (MRC) hodc B Tai nguyén va
Méi truong cung cap.

Tuy nhién, diéu quan trong can ghi
nhé 14 nhimng thay doi vé thuy vin dién ra
tur tir va xay ra trong mot thoi gian dai. Do
d6, diéu can thiét 1a phai d6i chiéu va hiéu
chinh lai dit liéu hién co dé phu hop voi
tuong lai mot cach chinh xac nhét cé thé.
Tuy nhién, do han ché vé mo hinh toan
chung t6i chi md phong du trén s licu
thyc do nam 2022 va khong c6 xem xét
dén su thay d6i cua cac yéu t6 bién doi khi
hau, bién do6i thuong nguon ciing nhu sy
gia ting phat trién kinh t& x3 hoi ¢
vung DBSCL.
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Két qua mod phong cho thiy xu
huéng hinh thai long song di thay doi
dang ké so véi diéu kién hién tai. Ca song
Tién va song Hau déu di ha thap long
song trung binh khoang 2 m sau ba nim
mo phong. Cac doan song Tién tir bién
giéi Viét Nam - Campuchia dén khu vuc
cdu My Thuan bi thay d6i déang ké. Khu
vuc Tan Chau doan nhénh phai cu lao
Long Khanh, cic doan song cong ¢ Cao
Lanh, Sa Péc va doan trudc cau My
Thuan 1a nhiing vi du vé nhting khu vuc
c¢6 long song ha thap nhanh. Trong vong
ba nam, du bao nhitng khu vyc nay sé€ bi
ha thap hon 6 m. Trong khi dé, khu vyc tir
cdu My Thuan ra bién Pong ciing s& co
bién dong nhung khong dang ké.

Tuong tu nhu viy, song Tién tiép
tuc 1a khu vyc c6 moi lo ngai chinh vé
bién dong long song sau 5 ndm. Tai do, do

A ny 3 Years

sdu 10ng song bi ha thap dién hinh 1a
khoang 6 dén 7 m. Tai Tan Chau, Cao
Lanh, Sa Déc c6 vi tri bi sau thém trén 10
m. Tuong tu, muc nudc long song trén
nhanh séng Hau da bi ha thap trung binh
khoang 3 m sau 5 ndm. Long Xuyén va
Ninh Kiéu (Can Tho) la nhitng khu vuc
trén song Hau bi ha thép nhiéu nhit, véi
d6 sau 1an lugt 1a 6 m va 8 m.

M6 phoéng du bao muc do ha thip
long dan trung binh 14 10 m d6i véi song
Tién trong khoang thoi gian 10 nam. Pia
hinh day séng c6 thé siu thém hon 17 m &
mét sé khu vuc, trong do c6 Tan Chau, cu
lao Chau Ma va Sa BPéc. Trén song Hau,
dd sau long song bi ha trung binh vao thoi
diém nay khoang 4 - 5 m. Khu vuc Long
Xuyén va Ninh Kiéu van 1a noi bi anh
hudng manh nhét, véi do sau day giam
xudng 1an Iuot 13 13 m va 9 m.

5 Years

10 Years

Hinh 15. Két qua mé phéng bién dong hinh thdi song Tién va song Hau lan lwot sau
3, 5va 10 nam
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Két qua thu dugc tir md phong 10
nim da cung cap mot buc tranh tong thé
vé xu hudng suy giam long song & song
Tién va song Hau trong khoang thoi gian
10 nam. Xu hu6ng nay lam day 1én méi lo
ngai vé an toan ngudn nudc & khu vuc
Pong bang song Ctru Long. Vi du, long
song sau hon c6 kha ning giit duoc nhiéu
nude hon, din dén cac kénh noi déng kho
can hon, dic biét 1a trong mua kh6. Hon
nira, 1ong song bi ha thip gop phan lam
ting sy xdm nhdp man vao vung dong
bang. Do do, tai nguyén nudc s& co nhiing
rii ro dang ké cho ca hoat dong sinh hoat
va san xuat nong nghiép trong thoi gian
t6i. Can luu ¥ rang do dir liéu thuy van va
tram tich bi thiéu ¢ ranh gi6i thuong luu
cua DBSCL trong m6 phong tuong lai nén
nhiing m6 phong trong twong lai nay chi
dugc thyc hién véi cac thong s6 dau vao
hién tai. Vi vay, trén thuc té, rii ro do ha
thap long séng va cac rui ro lién quan ma
n6 giy ra c6 thé 16n hon nhiéu so véi két
qua mo phong.

4. KET LUAN VA KIEN NGHI

Cac két qua thiét 1ap mo hinh phu
hop v6i nhitng thay d6i hinh thai duoc
quan tric thuc t& & DPBSCL trong khoang
thoi gian 2018 va 2022. Céac phan vung
x6i mon phu hop véi ché d6 dong chay.
Ha thap 1ong dan do lii va dong triéu trong
1 ndm la 16n. DY sau long dan bi ha thép
c6 thé dat 1,50 - 2,00 m trén doc theo
tuyén lach sau song Tién (dac biét tir Cao
Lanh dén My Thuan). Trén séng Hau, mac
du bién dong long dan cuc bo & khu vuc
Long Xuyén c6 thé 1én téi 2,00 m nhung &
Can Tho long song bién dong nhe hon
trong khoang ttr 1,00 - 1,20 m.

Hién nay, trang thdi can béng o
PBSCL dang bi pha v&, din dén x6i mon
cha yéu xay ra ¢ thugng ngudn dong bang

va boi ling chu yéu dién ra ¢ ha luu.
Trong diéu kién ty nhién, toc d6 x6i mon
va boi ling sé& thay d6i dan theo thoi gian
khi dong song dan tré lai trang thai can
bang. Tc do nay duoc thé hién thong qua
két qua mo phong lién tyc trong 10 nim
cho toan ving dong bang.

Mo phong dai han cho thay nhiing
thay doi dang ké & long song Tién. Sau ba
ndm mod phong, long song trung binh da
ha thép khoang 2 mét. Sau 5 nam, do sau
x6i mon trén song Tién dao dong tir 6 dén
7 m. M6 phong du bao mic do x61 mon
trung binh 1a 10 m & séng Tién trong 10
nam. X61 mon dac biét rd rét & Tan Chau,
Cao Lianh, Sa Péc va khu vyc gan cau My
Thuén trén song Tién.

Tuong tu, song Hau cling c6 nhitng
thay d6i dang ké vé 1ong song. Trong quéa
trinh mo phong kéo dai ba nam, long song
Hau d3 ha thip xudng khoang 2 m. Do sau
x01 mon trung binh trén song Hau khoang
3 m sau 5 nam. Cac khu vyc bi anh huong
dang chu y bao goém Long Xuyén va Ninh
Kiéu, voi d6 sdu x6i mon lan luot 13 6 m
va 8 m. Sau 10 nam modé phong, do xoi
mon long song trung binh & song Hau la
khoang 4 dén 5 m.

Vé lau dai, cac hoat dong cua con
ngudi, dic biét 1a khai thac cat, ndi 1én
nhu nhitng yéu t6 chinh anh huéng dén sy
thay doi hinh thai 6 Pong bang song Ciru
Long Viét Nam. Dang chu y, long song bi
ha thip dang ké da duoc ghi nhan ¢ khu
vuc thugng ngudn tir bién gi¢i Campuchia
- Viét Nam dén khu vuc My Thuén trén
song Tién va khu vyc Can Tho trén song
Hau. Ngoai ra con c6 xu huong dang chu
¥ 1a myc nudc tridu dang cao & cac ving
ven bién. Nhiing thay d6i vé hinh thai
song c¢6 anh huong dang ké dén hién
twong xam nhdp min va thdi gian nhiém
man & cac vung nudc lg va nudc ngot.
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Nhiing rti ro nay s€ de doa dén hoat dong
san xuat trong cac khu vuc.

Nghién cuu cua ching t6i chua di
sau nghién cru anh hudéng cua viéc ha
thip long song ddi voi tinh trang x4m
nhap min, chit lugng nudc va viée st
dung nudc. Trong nghién curu trong tuong
lai, quan trong 13 phai két hop cac yéu tb
nay vao mé hinh toan hoc dé dua ra danh
gi4 toan dién hon vé tac dong cia thay doi
long din dbi voi cac khia canh vat ly va
sinh thai cta toan bo ving dong bang.
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DPANH GIA CAC YEU TO TAC PONG DEN SU BIEN POI MU'C NUGC
KHU VU'C BIEN TAY PONG BANG SONG CUU LONG

Assessment of factors affecting water level changes in the west coast of
Vietnamese Mekong Delta

Nguyén Nguyét Minh, Lé Thanh Chwong, Lé Duy Tii, Pham Vian Hiép
Vién Khoa hoc Thuy loi mién Nam

TOM TAT

Hleu biét vé cdc qua trinh gay ra su thay d6i muwe nude ven bién va tac dong ciia né cé y nghia
rdt I6n trong phat trién kinh té va qudn 1y bén viing vung ven bién, ddc biét trong linh viec thiét
ké va xdy dung co s6 ha tang - cong trinh bdao vé bo bién. Pong bang séng Ciru Long (BBSCL)
noi chung va khu viecc ven bién Tady ndéi riéng la mot trong nhitng vung kinh té trong diém cé
dong gop rdt Ié6n cho nong nghi¢p va nuoi trong thiy hdi san. Song khu viee nay dang phdi chiu
nhiéu dp lwc triede boi canh cia bién d@oi khi hdu va cdc hoat dong khai théc ciia con nguoi.
Hién nay cac nghién ciru vé bién dong muc nuedc ¢ PBSCL noi chung va khu vuc ven bién Tdy
néi riéng van con nhzeu han ché. Do do trong nghién ciru nay budc d‘au s€ dwa ra danh gia tac
dong cua mot so cdc yéu té gép phan vdo sw thay doi dai han va ngdn han ciia myee nieée ven
bién, dua trén s6 liéu do dac thuc té cing véi cdc phirong phdp phan tich théng ké, két hop mé
hinh s6 nham dinh lwong fwong doi mire do dong gop ciia timg yéu té va dwa ra cac canh bdo
can thiét trude tinh hinh thuc té.

Tir khéa: ENSO, nwée dang, sut lin, ngdp lut vimg ven bién, nude bién dang twong doi.

ABSTRACT

Understanding the fluctuation in water levels is crucial for the economic and sustainable
development of coastal areas, especially when designing infrastructure like coastal protection
works. The Mekong Delta (MD) and its west coast are vital economic regions for agriculture
and aquaculture. However, they face challenges from climate change and human activities.
Research on water level changes in the MK, especially the west coast is limited. This study aims
to assess the impact of factors influencing long-term and short-term water level changes. It will
use observations, statistical analysis, and numerical models to determine each factor’s
contribution and provide necessary warnings.

Keywords: ENSO, surge, subsidence, coastal inundation, relative sea-level rise.

1. PAT VAN DE sut Ian ty nhién khi cac 16p tram tich bi
nén chat trong qua trinh chon vui theo thoi
gian, bén canh d6 ving déng bang thuong
phan bd & cac khu vuc ven bién c6 16p vo
trai dat dang chuyén dong ha thip. Tuy
nhién nén ty nhién va qua trinh kién tao
thuong kha nho, hién twong sut lin dat
con co thé bi gdy ra boi cac hoat dong
nhan sinh. Gia tang tai trong do xay dung
co so ha tang, ha thdp myc nudc ngam do

Tram tich duoc bao mon trén bé mit
luc dia dugc dong chady mang t&i cua
sOng, tai day twong tac gilta cdc qua trinh
dong lyc song - bién hinh thanh nén dong
bang. Tuy thudc vao can can gita tram
tich duoc cung cdp voi lugng trim tich
dugc soéng va dong chdy mang di ma
duong bo dan mo rong hodc ngugc lai.
Ving dong bang thuong dién ra qua trinh
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khai thac nudc & cac tﬁng chira sau, viéc
ha thdp muc nudc ngdm c6 thé dan dén
qua trinh nén va 6 xy hoa cac vat chat hiru
co khi trdm tich gidu hiru co tiép xtc véi
khong khi..., tac dong tong hop cia céac
co ché nay giy ra sut lin trén bé mat dong
bang. Cac nghién ctru (Abidin ef al., 2011;
Higgins et al., 2013; Phien-wej et al.,
2006; Saito et al., 2007; Teatini et al.,
2006) di chi ra tinh trang myc nudc ngam
ha thép lién tuc o6 thé dan dén sut lun do
giam 4p suét chat 1ong trong céc tang chira
nudc, cac 16p sét va bot min chiu nén bi
thoat nudc va cudi cung bi nén chat. Sau
do cac 16p dudi mat bi nén, gay ra sut lan
dat & bé mit (Galloway & Burbey, 2011;
Gambolati & Teatini, 2015). Sy phat trién
bén vimg cua ddng bang phu thude vao
lugng tram tich dugc cung cip bu dép
phan dudng bd bi x6i 16, lun sut va su gia
tang muc nudc bién do bién ddi khi hau.
Xu thé myc nudc dang trung binh toan
ciu la 1,7 mm/ndm tr 1900 dén 2010
(Intergovernmental Panel on Climate
Change (IPCC), 2014) nhung ting Ién
khoang 1,3 mm/nim tir 1993 dén 2015
(Dangendorf et al., 2019). Theo Church et
al. (2013), kich ban nudc bién dang trong
tuong lai c6 thé dao dong tir 5 mm/nim
t6i 15 mm/ndm cho giai doan cudi thé ki
21. Trong khi tdc do sut lan cua hau hét
cic dong bang vao khoang 1 =+ 25
mm/nam (Jelgersma, 1996; Minderhoud et
al., 2017), toc d6 lun nhanh hon so véi sy
ting 1én cia muc nudc bién trung binh
lién quan dén khi hau (MSLR mean sea-
level rise). Pé danh gia tac dong cia muyc
nude bién dang 1én hé thong ven bién can
thong tin v& muc nudc bién dang tuwong
d6i (Relative Sea level rise). Dy 1a gié tri
sut lin hodc nang lén trong khu vuc
(Peltier, 1998) cong voi gia tri cia MSLR
toan cdu, phan anh tit ca cac yeu to tu
nhién va nhan tao 1én do cao tric dia cia

né. O quy md khu vuc, bén canh MSLR
toan cau, sy phat trién cia dong bang
trong tuong lai s& bi anh hudng boi bién
dong muc nudc va tdc dong cia con nguoi
¢ tung khu vuc cu thé. Hiéu biét chi tiét
vé nhitng thay ddi tir ngan han, dén dai
ctia muc nudc 1a rat can thiét dé hiéu 1o
hon vé cic qua trinh ven bd nhu: bién
dong duong bo, ranh gidi ving bai tridu,
giao thong hang hai, thiét ké xay dung va
quy hoach co s ha ting ven bién. ..

Bién dong myc nudc cua khu vuc
ven bién chiu chi phéi cta rat nhiéu yéu
t6, bién dong tir quy mo vai gidy, dén quy
mo thoi gian dia chat. Cac yéu té chi phdi
dén tir nhidu nguon khac nhau: bién dong
khi quyén: gi6, bao, ENSO, PDO..., luc
hap dan hanh tinh, sy nang ha cta 16p vo
dia chét.

Khu vuc ven bién Tay PBSCL duoc
biét dén nhu mot ving co ché do thuy
dong luc 6n hoa, dao dong thay triéu thap
(<1 m) (Nguyen et al., 2023; Phan ef al.,
2017; Wolanski & Nhan, 2005), chiéu cao
song co y nghia trung binh < 1 m, bao
xuat hién rat it & khu vuc vinh Thai Lan,
trung binh c6 khoang 3 con 4p thip nhiét
d6i xuat hién & ving vinh Thai Lan (giai
doan 1951-2006) (Suphat, 2009). Bao
Linda ndm 1997 1a con bao c6 stc tan pha
hiém hoi (Vu, 2003), nuéc dang do bdo
Linda tao ra muc nudc cao nhét trong
khoang thoi gian 20 nam & PBSCL do
thoi gian bio trung vai thoi gian triéu 1én
(Le et al., 2007). Trong nhitng nim gan
day, trong 3 nam lién tiép (2019, 2022)
ving ven bién Tay da xuét hién muc nude
cao hon so véi muc nude thiét ké dé bién
Tay (+3 m) gay ra hién tugng nudc tran
qua dé anh hudng t6i su an toan cia tuyén
dé ngan man. Mac du muc nudc thiét ké
nay da dugc xac dinh dua trén cac nghién
clru chu trong toi tinh toan thuy triéu
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nhiéu nam, nudc dang do bao, nudc dang
do song, hé sé bu lin, va gia ting muc
nuée do bién d6i khi hau, duge thé hién
qua tiéu chuan thiét ké dé bién
TCVN9901 (2014). Trude thuc t& do, can
c6 mot danh gia dé nhin nhén lai cac tac
dong gay ra bién ddi muc nude & khu vuce
ven bién Tay PBSCL. Bén canh dao dong
triéu, cac dao dong phi tudn hoan c6 chu
ky tir nhiéu thang dén nhiéu ndm, céc tinh
toan vé nudc bién dang twong dbi, tac
dong cua song chu ky dai,... chua dugc
chu trong trong céc tinh toan trude day o
khu vuc ven bién PBSCL. Nghién ctu
nay nhim muc dich danh gia vai tro va
udc luong tuong déi mac do déng gop
ciia mot sd cac yéu td (thuy triéu, dao
dong mua, di thuong do ENSO, song bé
mat va lan twong d6i) tham gia vao su
bién dong muyc nudc ving ven bién Tay
DBSCL (cu thé 1a khu vuc phia Nam hon
ba Bac, Céng Kénh Méi, huyén Tran Vin
Thoi tinh Ca Mau) dua trén sb liéu do dac
thuc té két hop cac phuong phap théng ké
mo ta va mo hinh toan.

2. CO SO DU LIEU VA PHUONG
PHAP PHAN TiCH

Ngué)n s6 liéu dugce sir dung 1a chudi
quan tric muc nudc tai cac tram thiy hai
van (bang 1) thu thap duoc trong khu vuc
nghién ctru (hinh 1). Do han ché vé ngudn
di¥ liéu trong khu vuc viéc phan tich ty 1€
dong gop cua timg yéu tir trong muc nudc
chi tap trung vao s6 liéu tai tram thuy van
qudc gia Song Péc, thong qua phan tich
tinh toan cac dic trung vé mdc triéu chuin
(tidal datum) tir chudi sé liéu tiung gio
trong 27 nam (1996+2022) (~ 1,5 chu ky
nut — nodal cycle). Cac phuong phap phan
tich thong ké khac nhau ciing dwoc ap
dung trong nghién ctru nay nhu ky thuat
wavelet nham xac dinh sb luong va vai tro
ciia cac chu ky dao dong dbi voi chudi

thoi gian khac nhau, dong thoi ciing chi ra
cac thoi ky xuét hién cua cac dao dong do.
Phuong phap wavelet duoc ap dung cho
chudi trung binh ngay nham xac dinh cac
chu ky dai tir nhiéu thang dén nhiéu nam.
Str dung phan tich phuong sai va ANOVA
nhim chi ra cic nam c6 bién dong khac
thuong, st dung gia tri phuong sai cung
voi cac dao dong phat hién tr phan tich
wavelet d6i chiéu véi cac chi sd khi hau
(ENSO) dé xem xét muc d6 twong quan
ctia cac yéu td nay, tir 46 di dén két luan
céc yéu td gy ra cac dao dong riéng 1¢ va
udc luong ty 18 dong gop cua timg yéu to.
Ngoai ra dir liéu myc nudc tai 2 tram con
lai duoc st dung ddi chiéu toc do gia ting
muc nudc twong débi trong khu vuec.

S liéu muyc nudc quan tric st dung
trong nghién ctru thuong khong ghi nhan
duge cac tan s6 dao dong co chu ky dudi
1 gid, khu vuc nghién ctru lai khong co
cic tram quan tric song dai han. Nhiéu
nghién ctu da chi ra cho cac vung ven
bién trén thé gidi, trén nén myuc nudc tong
hop vao cac thoi ky cuc doan (triéu
cudng, anh hudéng ctia bo, ap thip nhiét
déi) anh hudong do song co6 tac dong kha
16n do it bi tiéu tdn nang lugng nhu trong
truong hop muc nude thap. Séng bao gdm
song giod sinh ra trong khu vuc va song
limg (swell) lan truyén tir noi khac toi.
Khu vuc bién Tay DPBSCL chiéu cao séng
leo dugc tinh theo cong thic thuc nghi¢m
(Van der Meer, 2002) tir Huéng din vé
cac cong trinh thuy loi cua Uy ban ¢6 van
ky thuat vé phong chdng Iii lut Ha Lan.
Vi¢e 4p dung cong thuc tinh toan nay cho
khu vuc bién Tay PBSCL thuong duogc
cac k¥ su tinh toan cho séng ¢ chiéu cao
Hs ~ 0,5 m, chu ky Tp ~ 4 s. Do thiéu sb
liéu quan trac nén rat khé dé xac dinh diéu
kién gdy ra hién tuong dé ngan man bi
tran vao hai dot nam 2019 va 2022 vi vay
¢ nghién cuu nay ching téi 4p dung
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mo hinh tinh séng phi thuy tinh (non-
hydrostatic) Xbeach (Quataert et al.,
2022), nham mo phong hién tuong séng
tran dé ngin man khu vuc céng Kénh
Mdi. M6 hinh phi thuy tinh cho phép song
dugc mé phong dudi dang céc con song
ngan lan truyén, dua trén hé phuong trinh
song nudc ndéng khong dung (non-

stationary). M6 hinh nay giai quyét truong
song theo thang thoi gian riéng cta ting
song 1¢ va do do c6 kha nang mo phong
dugc tién trinh phi tuyén cua trudng song
chinh x&c hon, mé phdéng tuong tac song-
dong chdy cling chinh xac hon so véi cach
tiép can mo hinh trung binh pha (phase-
resolved model).

Bdng 1. Thong tin mot $6 tram quan trdc mue nude khu viee bién T ay

Pong bang séng Ciru Long
Tram | Kinhdd | Vidd Chuoi Che dg Ghi chii
: : : 0 li€u quan trac
Pht Quée | 103°5725" | 10°13'00" | 2014 + 2022 24/24 May do tu ghi tir 2013
Tho Chu | 103°29'06" | 09°17'07" | 2014 + 2022 4 obs/day  |Thu cong
Song Pdc | 104°49'50" | 09°0227" | 1996 + 2022 24/24 Tu dong
§,10102 zz
3 15 0 25 50km
§ 1010.0 1.0 § =
é i 05 :§
10096 12 . Cha thich
1009.4 5 i V' Tram thay van / hi van
——— Deé giam soéng xa bo'
Fd = H& mo han
1009.2 e 1 I A PR Dé bién ngan man
2% cnotos cenomng b ) B
Hinh 1. Pham vi khu vuc nghién cuu
3. KET QUA doan 1996 - 2022 dugc sir dung dé phan
3.1. Thiiy tridu tich diéu hoa bang cong cu Utide (Codiga,

Chuoi s6 liéu muc nudc tung gio
quan trac tai tram thuy van Song Poc giai

2011). Cac mdc thuy tridu duoc tinh tur
cac hang sb diéu hoa cua cac song triéu
chinh (Palmer et al., 2023), két qua duoc

VIEN KHOA HOC THAY LGOI MIEN NAM

215




TUYEN TAP KET QUA KHOA HQC & CONG NGHE 2024 - 2025

trinh bay trén Bang 2. Muc nudc do triéu  gop chinh vao dao dong thay triéu bao gom
thién van co gid tri trung binh 60 cm véi 2 song nhét triéu K1, O1, hai song ban nhat
su dong gop chiém wu thé cua song K1, tridu M2, S2, song hang nim SA, nira nim
chiém hon 45% gia tri myuc nudc thity SSA, song hang thang MSM. Két qua cho
triéu khu vuc nay trong khi song ban nhat  thiy song K1 va SA c6 sy dao dong vao
tridu M2 chiém 12%. Dang ké 1a séong khoang lan luot 1a 5 va 3 cm. Sy bién dbi
hang nim SA (chu ky 365,25 ngdy) c6 ndy phan anh dao dong thuy triéu ¢ khu
dong gop 22% (Hinh 2a). Hinh 2b va 2¢  vuc ndy bén canh sy thay doi theo mua.
biéu thi sy bién do6i clia cac song c6 dong

Bdng 2. Cdc gid tri méc thiy triéu tinh todn tir sé liéu do dac tai tram thiy vin Séng Poc

Tidal Datum Pinh nghia Gia tri (cm)

MAX Tide |9 cao tbi da khi thiy tridu 1én (rising tide). 102,0

Mean High Water Springs: Gia tri trung binh cua hai dot nudc
MHWS tricu 1én lién tiep trong khoang thoi gian 24h khi bién d6 tricu o 50,5
muc lon nhat.

Mean Higher High Water: Gia tri trung binh cta hai dot nudc
MHHW triu 1on (high tide) lién tiép trong khoang thoi gian 24h khi bién 36,2
d6 thay triéu & muc 16n nhat.

MHW Mean High Water: Gia tri trung t;inh cua tit ca cac muc nude 273
16n trong mot khoang thoi gian nhat dinh (18,6 nam). ’
MSL Mean Sea Level: B§ cao trung binh quan sat dugc cua bé mat 3.6

bién cho chudi thoi gian dai (18,6 nim).
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Hinh 2. Ty 1é dong gop cua cdc séng triéu thanh phan (a), 4 soéng nhdt {riéu va ban nhat triéu
chinh (b) va cac song nira nam va hang nam (c) thong qua phan tich diéu hoa chuoi muc nuoc
tai tram Song Doc (1996 + 2022)
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3.2. Dao dong dai ky nuée tai khu vuc bién Tay PBSCL, phan
tich wavelet (Torrence & Compo, 1998)
dugc ap dung, két qua thé hién trén hinh
3. Két qua cho thiy ton tai cac dao dong
dai ky tir nhiéu thang dén nhiéu nam (hinh
3a, b). Dao dong mua v&i chu ky ntra nam
c6 bién do dao dong trung binh vao
khoang 30 - 40 cm véi cyc tiéu quan tric
vao thang 6 (trung voi thoi gian gid mua
Tay Nam phat trién & khu vuc vinh Thai
Lan), cyc dai vao thang 12, thang 1 nam
sau (thoi ky gi6 mua Poéng Bic hoat
dong manh).

Bén canh cac dao dong c6 chu ky
xac dinh nhu dao dong thiy tridu thién
vin giy ra boi luc hip din giita cac hanh
tinh, dao dong cua muc nudc bién con
dugc ghi nhan cac thay d6i tir hang thang
dén vai ndm, c6 thé c6 hodc khong co chu
ky lap lai, xu hudng tuyén tinh hoac di
thuong khong lién tuc. Bién d6i nay gan
lién véi cac tac dong cua khi hau, khi
quyén dugc hinh thanh tir sy thay doi cua
vi tri tuong ddi cua hé Trai DAt - Mt Troi.
Pé hiéu rd hon vé sy thay doi ciia muc
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Hinh 3. (a) Bién doi wavelet chudi muc nwée quan trdc tai tram Séng Péc. (b) Bién déng chi sé
ONI theo cac thoi ky El Nino (gia tri dwong) va La Nina (gid tri dm), muc nuoc trung binh nam
va muec nude trung binh 3 thang tai tram Séng Poc. Chi sé Nino Pai dicong (ONI) dwoc ldy tir
Trung tdm Dy bdo Thoi tiét va Khi hdu NOAA. Gid tri EIl Nino (dwong) va La Nina (Gdm) dwoc
xdc dinh theo 3 mire: yéu (0,5 - 1), trung binh (1 - 1,5) va manh (> 1,5).

Mot dao dong khéc ciing dugc quan  ENSO (El Nifio); truong hop di thuong
trac thdy ¢ khu vyc bién Tay DPBSCL 1a  nay nhé hon hoic bang -0,5°C 1a dau hiéu
ENSO (Hinh 3a, b). Céc tac dong quy mdé cua pha lanh (La Nifia). Cac bat thuong
khi hau ENSO (El Nino Southern Nino3.4 SST duoc tinh trung binh trong 3
Oscillation) lién quan td1 dao dong khi &p  thang tinh tir thang hién tai, va gid tri d6
gita 2 bo phia Pong Thai Binh Duong va  duoc goi 1a chi s6 Nino Dai Duong (ONI).
phia Tdy Thai Binh Duong bao gdm El Néu ONI thé hién ¢ pha 4m hoic lanh cho
Nifio va La Nifia. Giam sat cac diéu kién it nhat nam gi tri lién tiép, no duoc danh
ENSO chu yéu tdp trung vao cac di gia cho su xuét hién cua El Nifio hodc La
thudng nhiét d6 bé mit bién cua 4 ving  Nifia. Trong truong hop di thudng nay nho
dia Iy & xich dao Thai Binh Duong. Cacdi  hon 0,5°C va 16n hon -0,5°C dugc goi la
thuong SST bang hodc 16n hon 0,5° trong  pha trung tinh (diéu kién khi hdu trung
ving Nino3.4 1a diu hiéu cua pha 4m binh). Giai doan 1996 + 2005 cho thiy
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mdi twong quan rd rét giita dao dong muc
nude va tin hiéu ENSO, véi chi sd tuong
quan R giita ONI va bién d6 muc nudc
trung binh nam ~ 0,8. Vao thoi ky El Nifio
hoat dong manh (Hinh 3b, ONI >1,5) muc
nude trung binh ¢6 xu huéng ha thip hon
so voi cung ky nhitng nidm trudc do,
ngugc lai thoi ky La Nifia muc nude gia
tang. Két qua tinh toan di thuong do cao
mat bién (sea surface height anomalies) tir
s6 liéu do dac vé tinh sau khi di loai bo
dao dong mua ciing cho thay hiéu ung ha
thdp muyc nudc bién trung binh vao thoi
ky El Nino va gia tang muc nudc vao thoi
ky La Nifia. Sau nam 2008 bén canh
ENSO con ¢6 1 tin hiéu khac ndi trdi lam
cho twong quan véi chi sé ONI giam di
mac du 2016 1a nam co6 El Nifio hoat dong
manh. Nhitng nam tiép theo khi cuong do
El Nifio va La Nifia twong ddi yéu, tin
hiéu ndy van thé hién rat rd.

3.3. Lun sut
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Hinh 4. Tuong quan myc nudc hang nam gitia
cdc tram thiry hai van o khu vuc Bién Tay
trong giai dogn (2015 +~ 2022)

Két qua tinh toan muc nudc trung
binh hang niam tai tram Song Pdc cho thiy
giai doan tir nhitng nam 2006 tré vé sau c6
su gia ting va téc do gia ting manh mé ké

tor sau nam 2015, udc tinh 5 cm/nam, 16n
hon réat nhidu so voi toc do gia ting muc
nuée bién (SLR) toan cau. Dé tim hiéu rd
hon nguyén nhan cho sy gia ting muc
nudc nay, myc nudc trung binh hang nam
tai hai tram hai van Thé Chu va Pha Quéc
duogc so sanh véi muc nude tai Song Pdc.
3 tram muc nude ndy déu nam trong khu
vuc bién phia Tay cia DPBSCL nén s& clng
chiu anh huong chung cua sy gia ting muc
nude bién toan caw/khu vuc nhung két qua
cho thiy hai tram Thé Chu va Pht Qudc
khong thiy co su gia ting myuc nudc véi
téc do 16n nhu & Séng Ddc (Hinh 4), diéu
nay cho thay c6 thé loai bo yéu t gia ting
muc nudc do sy gia tding myuc nudc bién
toan cau hodc khu vuec.

Su thay d6i muc nudc trung binh
con c6 thé chiu tic dong cia chuyén dong
nang ha 16p dia chat. Ving PBSCL khong
phai 12 noi c6 hoat dong kién tao dang
dién ra manh mé, nhung 1a mot khu vuc
dang chiu tic dong lin sut do cac hoat
dong cta con ngudi. Bé xac dinh sy thay
d6i cua qua trinh sut lun nay, ngudi ta c6
thé ding vé tinh (phuong phap InSAR).
Két qua nghién ctru hop tac BBK, GIZ va
Vién Khoa hoc Dia chit va Tai nguyén
Thién nhién Lién bang Puc tr dit li€u cua
v¢ tinh Sentinel 1 giai doan 2014 + 2019
cho thdy khu vuc PBSCL c6 toc do sut
lin trung binh 2 = 4 cm/nam, khu vuc
Séng Poc co tbe do sut lin vao khoang
30 + 60 cm/nim (ngudn: Deutsche
Gesellschaft fiir Internationale
Zusammenarbeit). Nam 2017, 1an dau tién
thiét bi do dac sut lun duoc thiét 1ap tai 3
vi tri thudc tinh Ca Mau. Két qua phan
tich dén nam 2019 cho thiy toc d6 lan
trung binh tai 3 vi tri ndy vao khoang 17 +
44 mm/nam (Karlsrud et al., 2020). Cac
két qua téc do sut lun ban dau nay kha
tuong dong véi két qua phan tich muc
nudc phan anh.
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3.3. Nuéc dang do song

Ving ven bién Tdy PBSCL duoc
danh gia 12 ving c6 nang luong song thap
khi so sanh véi khu vuc phia Pong cia
DBSCL, it anh hudng truc tiép cua bao va
ap thap nhiét d6i, trude day duoc dai rimg
ngdp man che chin nén hiém khi chiu céac
anh huong cuc doan cua thoi tiét. Chinh vi
vy ma cac nghién ctru vé nude dang do
gid, song leo chua dugc chu trong ¢ khu
vuc nay.

Khu vyc ven bién Tay PBSCL thiéu
hut tram do dong thoi yéu té song va gid.
Tram Phu Qudc va Thé Chu la cac tram
cach bo 115 + 140 km va quan tric theo 4
obs/ngdy nén rat kho dé xem xét tinh dic
trung dai han cua séng va gié cling nhu
cic bién dong quy mo ngin (nhu anh
huéng cua bdo, ap thdp nhiét doi...).
Nghién ctru nay ching t6i st dung s liu
tung gio trt ECMWEF (2019) cho vi tri
cach bo 5 km giai doan 1996 + 2022. Két
qua phan tich cho thay chiéu cao séng
trung binh nhiéu niam co gia tri < 1 m va
chu ky song trung binh 3 + 4 s. Séng va
gi6 dat gia tri cao nhét vao cac thang 7, 8
trung véi thoi ky gié mua Tay Nam véi
hudng thinh hanh c6 huéng vudng goc voi
b0, vao thoi ky séng 16n chu ky soéng cod
thé 16n hon 5 s. S6 liéu do dac & tram Phu
Quéc da ghi nhén gia tri 16n nhét vé chiéu
cao song tr 2 + 3 m. S6 liéu do dac ngin
han cho cac tram ven bo (cach bo 2 km)
(Vién Khoa hoc Thuy loi Mién Nam cung
cép) ciing ghi nhan cac con song cé chiéu
cao 1,5 m va chu ky > 9 s vao thoi ky gio6
mua Tay Nam hoat dong manh két hop
v6i hoan luu cua 4p thap nhiét doi & khu
vuc bién Dong.

M6 hinh md nguén mé Xbeach
(Quataert et al., 2022) dugc st dung mo
phong qué trinh lan truyén ciia séng cach
bd 2 km qua dé giam song dang két cdu

rong cach bd 200 m tiép tuc twong tac véi
dé ngdn man c6 dang mai nghiéng cho
khu vuc Céng Kénh Méi phia Nam cia
Hon P4 Bac. M6 phong sir dung ché do
2D, phi thuy tinh. D€ ngdn man duogc bd
tri & cao trinh +2,8 + +3 m theo diéu kién
thuc té. Mo hinh st dung ludi curvilinear
voi 263 x 501 6 ludi, kich thude ludi
trung binh 2,3 + 3,6 m. M6 phong dugc
thuc hién duéi cac kich ban khac nhau vé
dd cao song, chu ky soéng, muc nudc triéu,
van tdc gié nham xac dinh diéu kién hoi tu
day du cho trudng hop séng tran qua dé
ngan man (dé co cao trinh +2,8 + +3 m)
d3 xay ra nim 2019, 2022. Két qua cho
théy chi khi myc nudc > +1,6 m, van tde
gi6>12m/s, Hs>1,5m, Tp>9 + 11 s thi
hién tugng song leo mdi xdy ra cho doan
dé ngan man ¢ khu vuc Cong Kénh Moi.

4. THAO LUAN

Két qua phan tich tidal datum cho
thidy dao dong thuy triéu trung binh vao
khoang 65 cm, chiém chua ti 22% déng
gop vao muc nudc Ién tdi cao trinh +3 m &
khu vuc Céng Kénh M&i. Qua phan tich
muc nude trung binh thang nhiéu nim cho
thiy dao dong mua khu vuc ven bién Tay
DBBSCL c6 bién dg vao khoang 35 + 40 cm.
Qua trinh syt lin dang dién ra & PBSCL
dugc so sanh tir cac nghién ctru trude day
thong qua do dac, va anh v¢ tinh, va trong
nghién ctu nay tor phan tich muc nudc
cho thdy qué trinh syt lun c6 thé giy ra sy
thay ddi mbce cao d6 & khu vuc Song béc
vao khoang 40 + 50 cm trong khi thay doi
do qua trinh bién d6i khi hau toén cau
dugce tinh toan vao khoang 2,5 + 3,5 cm
(theo toc d6 thay d6i muc nude toan cau
1,3 mm/nam). Phan tich wavelet muc
nude gio nhidu ndm cho thay tac dong cia
hién tuong La Nina c6 thé lam muc nudc
tang thém 12 + 15 cm tuy vao cap do hoat
dong, trong khi anh hudéng cua El Nino
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khong gay su gia tang muc nudc nhung
tac dong dén hoan luu gié. Tong ‘hop
turong ddi clia cac yeu t6 ké trén co thé tao
ra muc nude thyc té tai khu vuc Céng
Kénh Méi & cao trinh > +1,6 m. Trén nén
muc nudc ndy két hop véi didu kién gio
mua Tay Nam hoat dong manh khi van tdc
gi6 > 12 m/s, song c6 chidu cao Hs > 1,5 m,
chu ky Tp > 9 = 11 s c6 thé gay hién
tuong song tran, lam muc nudc vuot cao
trinh +2,8 + 3 m. Thuc té& vao thang
8/2019 va thang 7/2022 da xay ra muc
nudc tran & doan dé ngan man khu vuc
Cong Kénh Moi. Két qua phan tich cho
thiy dong gop rat 1on cua nudc dang do
gi6 va song, chiém t&i hon 46% vao sy gia
tang muc nudc ¢ khu vuc ndy, mac du day
1a khu vuc nudc noéng, bo bién kha thoai
(46 dbc bai 1/600) va di co dé giam song
cach bo 100 ~ 150 m. Séng ¢ phia ngoai
khoi khi lan truyén vao bd dd phan tan
mot phan niang lugng do tuong tac véi dia
hinh day, khi nuéc 16n hé théng dé giam
song xa bo duoc thiét ké voi cao trinh
+1,6 m thudong khong phat huy hét kha
nang cia nd, muc d§ giam song qua hé
thong dé nay vao khoang 40% ning lugng
song t6i (SIWRR). Két qua 1a véi song
1,5 m & khu vuc cach bo 2 km cling c6 thé
gy song tran qua hé thong dé ngan min.
5. KET LUAN

Nghién cuiu nay da chi ra cac tac
dong va dinh luong tuong dbi cac dong
gop tur cdc yéu té khac nhau tham gia vao

bién d6i muc nudce tai khu vuc Cong Kénh
Méi (huyén Tran Van Thoi, Ca Mau) dwa

TAI LIEU THAM KHAO

trén s6 liéu quan tric timg gid. Cac dao
dong c6 quy mo thoi gian khac nhau bao
gbm dao dong diéu hoa cua thuy tridu thién
van va cac dao dong do anh hudng cua khi
hau khi quyén véi chu ky ntra nim (dao
dong mua), dao dong nhiéu nim (ENSO)
duoc 1am rd. Thong qua so sanh tuong dbi,
gia tri syt 1an cling dugc dinh lugng.

Duya trén cac phan tich thong ké va
mo hinh phi thuy tinh m6 phéng qua trinh
lan truyén song, tuong tic voi cong trinh
gdy ra hién tuong song tran. Két qua cho
thay trong bdi canh muc nuéc bién toan
cau dang gia tang do bién doi khi hau véi
tdc do chi vai mm/ndm thi sy bién d6i do
qua trinh sut lun voi tbe d6 16n hon rat
nhidu 1an dang dién ra & PBSCL néi
chung va khu vuc ven bién Tay noi riéng.
Dai rung ngdp méan phia trudc dé ngin
min ¢ khu vuc ven bién Ty PBSCL da
gan nhu bién mat, hé thong dé giam song
duogc bd tri cach bo tir 100 + 150 m duoge
thiét ké & cao trinh +1,6 +~ +1,8 m khi 1am
viéc & muc nudce xap xi mat dé (muc nude
thue t& > cao trinh dinh dé) thi kha ning
giam song khong con dugc dam bao, vi
thé nguy co séng tran qua dé ngin min
phia trong van co thé xay ra vao thoi diém
gi6 mua Tay Nam hoat dong manh két
hop véi cac hinh thé xau cua thoi tiét.

Nghién ctiru nay chua xem xét tdi
anh huong cta bdo va sy thay doi cua luu
luong song. Tan suét xuat hién cac t6 hop
cuc doan cua muc nudc va su gia ting
chiéu cao song do hé qua cia bién ddi khi
hau cling chua dugc dé cap.
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GIAI PHAP CONG TRINH BAO VE BO BIEN TINH BINH THUAN

Lé Thi Phwong Thanh, Nguyé;n Durc Vwong, Lé Mgmh‘ Hung
Vién Khoa hoc Thuy lgi mién Nam

TOM TAT
Bo bién Binh Thudn dang doi mat véi nguy co x6i 16 nghiém trong do tic dong ciia nhléu yéu
16, trong dé ¢6 cdc hoat dong xdy dung quy mo Ién. Nghién ciu nay nham phan tich chi tiét cdc

qud trinh gay xoi 16 va dae xuat cdc giai phap ky thudt phu hop dé bdo vé bo bién, nham dam
bdo sw cdn bang giita phat trién kinh té va bdo vé méi truong.

Tir khéa: Bo bién Binh Thudn, dé xudt gidi phdp, bdo vé bo bién.
ABSTRACT

Binh Thuan's coastline is facing a severe erosion crisis due to various factors, including large-
scale construction activities. This study aims to conduct a detailed analysis of the erosion
processes and propose appropriate engineering solutions to protect the coastline, ensuring a
balance between economic development and environmental protection.

Keywords: The coastline of Binh Thuan province, Recommend solutions, Coastal protection.

1. GIOI THIEU CHUNG BO BIEN TiNH BINH THUAN

Hinh 1. Ké Ga, Ganh Son, Hon Rom va Péi Duong [6]

Bo bién tinh Binh Thuan dai 192 Ba Ria-Viing Tau. Doc chiéu dai duong
km, tur m}ii b4 Chet, gidp tinh Ninh Thuan bd bién tinh Binh Thuin c6 5 clra song
to1 bai boi Binh Chau thude dia phan tinh  16n: Lién Huong, Phan Ri (thudc huyén
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Tuy Phong), Phu Hai, Ca Ty (thudc dia
phan Tp. Phan Thiét) va La Gi (thudc dia
phan huyén Ham Tan). La tuyén thoat i,
la nhitng khu vuc tra tranh bao, b tri cac
cang cé tao diéu kién thuan lgi cho nguoi
dan ving ven bién phat trién kinh té bién.
Cung véi d6 1a nhitng bai tam tuyét dep
ma thién nhién ban ting, do la: Bién Ké
Ga, Cam Binh La Gi, Ganh Son, Hon
Rom, C6 Thach, Bai Rang, Thuén Quy,
Miii Né, Pdi Duong...

Va cac khu du nghi dudng ven bién
Binh Thuan ddc dao, tién ich nhu: Amanta
Mii Né Resort, Poshamu Resort, Romana
Resort, Teracota Resort, Sonata Resort, The
Cliff Resort & Residences, Pandanus
resort... Chinh diéu kién tw nhién d6 ma
Binh Thuan da tr¢ thanh mét trong nhiing
tinh c6 thu nhép cao vé du lich hang nam.
Nam 2023 vura qua, tinh Binh Thuan da don
hon 8,5 triéu luot du khach voi téng doanh
thu du lich dat hon 23 nghin ty dong.

Hinh 2. Amanta Miii Ne Resort, Posamu Resort, Teracotta Resort [6]

Dep 1a thé, tiém nang nhu thé, thuan
loi nhu thé, chi cach Tp. H6 Chi Minh 198
km vé phia Bic. Nhung nhiing thap nién
gan day bén canh tinh trang bién d6i khi
héu nudc bién dang 1a cac hoat dong khai
thac trén Iuu vuc xay dung cong trinh ven
bién va cac hoat dong kinh té khac, da gay
ra cac qua trinh twong tac gitta cong trinh
voi béi, bo cling nhu cac qua trinh thuy
thach dong luc va cac yéu to méi truong
xung quanh. Nhitng tuong tidc néu trén la
hoan toan ty nhién dé thiét 1ap mot trang

thai c4n bang méi tai khu vuc cong trinh va
ving lan can. Didu nay dong nghia véi mot
qué trinh x6i 16 - boi ty méi. Va ciing chinh
diéu nay s& lam mat dan vé dep, loi thé ma
thién nhién ban tang cho Binh Thuén.

2. HINH THAI BO BIEN TINH BINH
THUAN

Binh Thuan 1a tinh ven bién cuc
Nam cua vung duyén hai Nam Trung B9,
mién Trung ctia Viét Nam. Déi bo bién
tinh Binh Thuan kha thoai, chu yeu la cat,
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doc theo duong bd bién tir Bic vao Nam,
thuong gip cac mdm da ran chic nho ra
ngoai bién. V&i hudng chinh Pong Bic-
Tay Nam, duong bo bién Binh Thuan chiu
tac dong manh cua song ca hai mua giod
Pong Bic (NE) va Tay Nam (SW) [5].

Diém cb dijnh thugng luu

N

Pudmg du song

Diém ¢4 dinh ha lvu

Hinh 3. Hinh thai dwong bo bién chiu
tac dong hwdng song chi dao, khong ché boi
hai diéem co dinh O, O’ [2]

Theo két qua nghién ctru cta nhiéu
nha khoa hoc trén thé giéi trong dé co:
Silvester vi Hsu (1993) [1], ThS. Pham
Trung [2]... cho thiy hinh thai duong bd
bién dugc khong ché boi hai diém cb dinh
00’ (hai mém d4 cb dinh), chiu tac dong
cua huong song chi dao, tao véi duong

néi 00> mot goc P, 1a duong cong xoin
duoc thé hién & Hinh 3.

Cac diém trén duong cong xoin bo
bién duogc xac dinh theo cong thue (1),
trong d6 ban kinh R, phu thudc vao goc 0
(goc kep gitra hudng song va ban kinh R).

£:CO+CI(£]+C2(£T )
R 0 0

0

B la goc séng toi, h0'p boi duong
dau song to1 va dudng nbi tir mii thuong
luu O dén mii ha luu O’.

R, 1a khoang cach OO’.

R 1a khoang céch tir O dén mot diém
trén duodng bo cong c6 hudng hop voi
duong dau song mot goc 6.

Cy, Cy, C, 1a cac hé s6 kinh nghiém.

Quan sat hinh thai dudng bd bién
tinh Binh Thuan tir mlii B4 Chet, giap tinh
Ninh Thuan t6i bai boi Binh Chau thudc
dia phén tinh Ba Ria-Ving Tau cho thay,
1a t6 hop cac duong cong xodn ndi tiép
nhau, v6i do 16n phu thudc vao khoang
cach giita cac mdm da ran chic nho ra
bién, xem Hinh 4.

LOm §dng

BiOn§«ng

GHI CHU :

== Ving bdi boi
— Viing bi x6i 13
L Pia danh

Km

Hinh 4. Hinh thdi dwong bo bién tinh Binh Thudn, gom cdc cung cong xodn ndi tiép nhau [3]
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Nhu vay, néu doc bo bién tinh Binh
Thuan c6 nhiing tdc dong nao do, lam mét
hay thay d6i khoang cach giita cic mém
da (chéng han xay thém hodc dao mét di),
khi d6 dai ven bién s& bat dadu mot qua
trinh dién bién méi, & duong bo bién, dai
ven bién tién ti trang thai cAn bang méi.
3. DIEN BIEN DAI VEN BIEN TINH

BINH THUAN

3.1. Dién bién daii ven bién tinh Binh
Thuén truée the ky XXI

Néu chiing ta nhin lai nhimg nim
thang trude thé ky XXI, dat nudc ta ciing
nhu tinh Binh Thuan con gip nhiéu khé
khan, nén kinh té con kém phat trién. Hoat
dong khai thac trén thuong ngudn cac luu
vuc song ciing nhu bién ca ménh mong va

dai ven bién tinh Binh Thuin van chua
dugc quan tdm dau tu. Vao khoang thoi
gian nay dai ven bién con hoang so, mic
du tinh trang x6i bdi van xay ra, nhung
hoan toan do cic cac yéu td khach quan
tac dong. Do chu ky thuy van luu vuc, quy
luat thuy thach dong lyc viung bo tao ra va
da ton tai rat 1au dai (mua nay gy xoi 16
thi mua khac lai boi lang va hoan tra lai
vung bo gan nhu trude day. Truong hop
cac doan bo bién co bac thém cao, cac dun
cat... khi gap to hop triéu cuong, song 16n,
nuée dang do bao, chan mai s& bi x6i, dan
téi sat 1o, lam gay db cay, dugc thé hién &
Hinh 5. Nhitng t6n thuong ndy gan nhu
khong thé khéi phuyc lai trong mua, trong
nam, tham chi 12 mot s6 ndm, nhung sé&
duoc hoan tré lai nhu cii trong nhiéu nam.

Hinh 5. Sat 16 bo bién Binh Thudn do triéu cuong cung song lom, nude ddng do bao
(hinh bén trai), va giai phdp bdo vé bang bao cat (hinh bén phai)

Dbi v6i cac cira song bi bdi 1ap do
bun cat dugc dong chay ven bo dua vao,
cung voi luong bun cat duge nudéc mua
bao x6i trén luu vuc dong lai vung cua
song, nhung vao mua lii chinh vu, van téc
dong chay 1i 16n s& cudn bun cat bdi lap
ra bién.

Phan tich trén day cho chung ta
thdy, dai bd bién tinh Binh Thuan nhiing
nam trudc thé ky XXI van dién ra xo6i boi
theo mua do tic dong cia cac yéu tb
khach quan. Nhung hinh thai bo bién van

gilt duoc on dinh twong ddi theo chu ky
nam, c6 khi la nhi€u nam, néu ching ta
khong tac dong tho bao vao né.

3.2. Dién bién dai ven bién tinh Binh
Thuén tir dau thé ky XXI dén nay

Vao nhimng nam dau thé ky XXI dén
nay, hoan canh kinh té - xa hoi, doi song
nhan dan cd nudc ciing nhu tinh Binh
Thuan da d6i thay, phat trién rat nhanh,
manh. Cung véi do 1a hang loat cac cong
trinh thuy lgi thuong ngudn cac song
thudc dia phan tinh Binh Thuan duoc

226

VIEN KHOA HQC THAY LGOI MIEN NAM



TUYEN TAP KET QUA KHOA HQC & CONG NGHE 2024 - 2025

dﬁ}l tu x4y dung, nhiéu cong trinh ké 1an
bién doc bo (Hinh 6), cung hang loat cong

trinh chinh tri cac cira song han ché boi,
giam song (Hinh 7, 8).

Py ) b o A SRRV R >

Hinh 8. Cong trinh chinh tri cira séng Phii Hai (nguon: Google Earth)

Pi lam thay d6i co ban ché do thuy
van thuy lgc bun céat cic dong song, lam
thay d6i diéu kién ty nhién doc dudng bo,
d6 1a giita cac cung cong xoan gidi han
cac mdm d4 nho ra bién, di c6 thém nhiéu

mdm cing nhé nhd ra bién, dé chinh Ia
nha may nhiét di€n va cac cong trinh
chinh tri, cac coéng trinh k& lan dong...
Chinh diéu nay da ngin chin hodc 1am do6i
hudéng dong ven bo, dong bun cét doc bo,
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ngay trong céc tiéu cung cong xoan 1on.
Két qua 1a quy luat thiy thach dong luc
vung ven bo trude day bi pha vd, thay vao
d6 1a mot qué trinh thuy thach dong luc
méi duge hinh thanh. Didu nay dong
nghia véi tinh trang x6i 16, boi ling dai
ven bién tinh Binh Thuén dién ra nhiéu
hon, phtrc tap hon, déc biét 1a tai cac vi tri
xay dung cong trinh va cac khu vyc lan
can d6, dé hinh thanh mot thé can bang
mdi trong tuong lai.

Theo bdo cdo hang nam cua S&
Nong nghiép va Phat trién nong thon tinh

Hinh 9. Sat 16 bo bién khu vuee bo bién La Gi, danh chup 2020 [8]

Binh Thuan vé tinh trang thién tai xay ra
trén dia ban tinh, Bao cao tai Hoi thao
Khoa hoc Giai phap dau tu xdy dung cong
trinh bao vé bo bién. .. ctia Ban quan 1y du
an dau tu xay dung cac cong trinh Nong
nghiép va Phat trién Nong thon tinh Binh
Thuan [7] cho thdy nhitng nim gan day
dién bién x6i boi doc bd bién, cira séng
tinh Binh Thuan xay ra ngdy cang nhiéu
v6i quy md 16n dan va phic phirc tap hon.
Duéi day 1a mot sé hinh anh sat 16 bo
bién, bdi lang cac clra song ma Ban quan
1y du 4n cung cap.

A T

s R A SRR o i X :
R A N T, R . e -

Hinh 10. Sat I bo bién Ham Tién, anh chup 2023 [7]

Con dudi day 1a mot sd hinh anh
ctra song bi boi lang gay kho khan cho tau

thuyén ra vao néu ching ta khong tién
hanh nao vét thudng xuyén.
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i ﬁ.:’\.cu 2 S
Boi ldng cira séng Ca Ty

Boi ldng cira séng Dinh

Hinh 11. Hinh dnh béi lang cdc cira séng Ca Ty, cira séng Dinh [7]

Phan tich trén day cung nhiing hinh
anh minh hoa da chi ra rang dién bién dai
ven bién tinh Binh Thuan tir dau thé ky
XXI dén nay 1a rat phirc tap, rit manh trén
dién rong. Nguyén nhéan chinh yéu 1a do
cac yéu td chu quan, cac tac dong cla con
nguoi 1€n cac lyu vye song, cac clra song
va doc theo dai ven bién. Bén canh do la
tinh trang bién d6i khi hau - nudc bién
dang da lam trAm trong hon qué trinh tac
dong qua lai gitta cac yéu t6 thuy thach
dong luc dang hinh thanh va dai ven bo dé
hinh thanh mot thé can bang méi.

4. PE XUAT MOT SO GIAI PHAP
BAO VE BO BIEN TREN DPIA BAN
TINH BINH THUAN

4.1. Céc giai phap bdo vé bo bién trén

dia ban tinh Binh Thuan va nhirng
bt cap

Do tinh trang sat 16 bo xay ra trén
dién rong, gay thiét hai lon téi nha cua cua
nhan dan hé théng ha tﬁng ven bién, UBND
tinh Binh Thuan da phé duyét Quy hoach
cong trinh bao v¢ bo bién, giai doan 2011-
2020 tai Quyét dinh s6 875 ngay
08/04/2011, trong d6, trén tong chiéu dai bo
bién 192 km s& tién hanh xay dung 116,89
km ké bio vé bd bién, chiém 61%. Bao

go6m 85,67 km ké bao vé khu dan cu va co
s&' san xuét va 31,22 km bao vé cac khu du
lich. Ngoai ra, con trong rimg phong hd ven
bién v6i chiéu dai 49,43 km cho céc khu
vuc sat 16 chua nghiém trong. Tuy vay, do
ngudn von thiéu, &n nay tinh Binh Thu4n
maéi xay dung duge 22,83 km ke, chi dat
19,5% theo quy hoach va cac cira song do
ra bién trén dia ban tinh déu duoc xay dung
cong trinh chinh trj (theo Béo cdo sb 131
ngay 17/4/2024 cta Chi cuc Thuy lgi tinh
Binh Thuan). Dudi day 1a mot s6 cong trinh
bao vé bo bién di xdy dung doc bd bién
tinh Binh Thuén (Hinh 12).

Nhin chung coéng trinh bao v¢ bo
bién trén dia ban tinh Binh Thuan d3 xdy
dung rat da dang vé giai phap va céc loai
vat liéu str dung: Trong do, c6 ke bao vé
truc tiép dang tuong ding, dang mai
nghiéng, dang bd tri tii mém giit chan
mai; cac cong trinh gidm song, ngan dong
ven b, dong bun cat cac loai mo han chir
I, chir T; cac loai cong trinh giam séng xa
bo... Cac cong trinh bao vé bo da xay
dung it nhiéu da ngan chin dugc tinh
trang xo6i 16 bo tai khu vuc can bao vé.
Nhung qua thoi gian sir dung d3 biéu hién
nhiéu bt cap, nhu:
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- Tac dong khong mong mudn dén  dung khong dong nhat, khéng hoan chinh,
cac doan bo lan cén, gia tang x06i 1& boi khong it cong trinh bi hu hdng, xdc xéch
lang phtrc tap, kho kiém soat; rat thiéu my quan. Bén canh d¢, tinh trang
nhiéu bai tim bi ha thép cao trinh, do
nhiéu cong trinh 14n bién qua dai da gitr
lai mot khdi lwong cat 16n;

- Doc bo bién la cac bai tam, resort
rat dep va doc la nhung lai di€m vao dé
nhitng cong trinh bdo vé bo dugc xay

e) Ke giam song Phucc Loc, LaGi ) M6 han éng bé tong KDL Bién Xanh
Hinh 12. Mét s6 cong trinh ké da xdy dung doc bo bién Binh Thudn [7], [8], [9]

- Cong trinh bién v&i myc dich giam  trong nhat 13 phai giir 6n dinh cac théng sb
song gy boi, ngan dong ven bo va bun  ky thudt da thiét ké. Loai cong trinh thi
cat bén canh tudi tho 1au dai thi diéu quan  mém Geotube bao vé bo bién cho ving bo
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cAu tao bang cat khong thé dam bao duogc
diéu nay, do cat trong tai duoc 1én chit,
song, dong chay khi thuy tridu rut s& bao
X6i cat chan tai. Vi thé tai s& bi dich
chuyén, ha thp cao trinh dinh, nhat 1a &
dau mili mo han bing Geotube. Piy la
chua néi téi tudi tho vat lidu lam thi
khong cao, sinh vat bién bam vao dé tron
trugt rat nguy hiém;

- Mot sb cong trinh bao vé bo da st
dung da hoc kich thudc khong 16n, sau
mot thoi gian lam viéc da bi soéng 101 di,
nam & nhitng bai tim, rat nguy hiém;

Tam lat doc
chan khay
mat on dinh

¥< baomon

Hinh 13. Ké bo bién khu vuc bdi tam Doi
Duong 2024 [8]

- K& mai nghiéng bang vt liéu bé
tong kha chic chan tuy nhién chan mai can
cam sdu xudng cao trinh x6i thap nhét cua
bai, doc theo mai ke can bé tri ranh thoat
nudc va chat luong bé tong tam lat phai

dam bao cudng do cao, néu khong song tac
dong thoi gian dai s& 1a da cdt liéu trong bé
tong tro ra di lai rat kho khan va nguy
hiém. Xem hinh anh ké mai nghiéng bao
vé bo bién Poi Duong hién nay, sau khi
thay ké tai mém Geotube vao niam 2012,
nghia 1a mdi dugce 12 ndm lam vigc.

4.2. Pé xuit mot s6 giai phap bao vé b
bién trén dia ban tinh Binh Thuin

Quan sat dudng bo bién khu vuc bai
tam Romana Cat Trang Phu Hai sau khi
xay dung thém cac mo han véi muc dich
giit cat cho bdi tim, qua nhiéu nim bién
d6i dén nay dudng bo lai xuét hién cac
duong cong xo0dn cé kich thude nho hon.
Va tit nhién cung véi sy hinh thanh cac
cung cong xoan d6 13 nhimg khu vuc bi
bdi x6i khong theo y mudn néu ching ta
khong hiéu biét day du vé né.

Van @& chang t6i mudn trao ddi &
day 1a bo bién Binh Thuin duoc thién
nhién ban tdng dep, qua qua trinh khai thac
da 1am mat dan vé dep do, nguy hiém hon
la géy xo1 16 uy hiép t6i dan sinh, ha ting
ven bién, bdi ling gdy khé khin cho tau
thuyén ra vao noi tra tranh bdo... Vay
nhiém vu ching ta & day 1a diéu chinh lai,
theo cach ton trong quy ludt tu nhién,
khong tac dong tho bao vao dai ven bo.

Google Earth

Hinh 14. Hinh thdi dwong bo khu viee bdi tim Romana - Cét Tring - Phii Hai
dang duoc hinh thanh cdc tiéu cung cong sau khi xdy dung cac mo han lan bién
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V& giai phap tong thé 1a mo6 phong
mé hinh toan ché do thuy luc, bun cat ving
ven bo, dé bd tri tuyén bo hop 1y nhit, 6n
dinh nhét, it x6i bdi gy thiét hai 16n.

V& giai phap bao vé bd bién tinh
Binh Thuan, nén théng nhét chi su dung
mot dang cong trinh bao vé bo (tuong
dimng, mai nghiéng) hay cong trinh ngéan
dong ven bo, ngan dong bun cat (mo han
chit I, chit T) hodc cong trinh giam séng
xa bo (dé ngdm dé nhd) cho mét tiéu cung
cong dudng bo. Trong d6 can luu ¥, cac

loai mo han, céc loai cong trinh giam song
xa bd chi nén 14n ra bién mot khoang cach
nho (kich thudc cu thé ldy theo tinh todn
m6 hinh toan) dé dong bun cat van chuyén
doc bo theo hai mua gio, khong gitr lai
khéi lugng bun cat 16n.

Véi ke mdi nghiéng chung t6i dé nghi
ing dung dang ké Hinh 15 dudi day nhung
cau kién bé tong, tAim bé tong lat, dng buy
gilr chan ke phai c6 cuong do cao trén Max
400 va do tron ong buy giit chan dudi do
sau thap nhit cao trinh bai khoang 0,5 m.

1200 20 251

TWM“nmﬂow
T3 thidu rdag 4 m 50,45,
‘€ 545

BT @4 1x2 M250 day 20cm

~~~~~~~~~~~

C&p phdi sdi 0d day 15cm
C4 twdi nudc dm chit

B2 tdng dd 1x2 M250
B4 tdng 161 04 4x6 day 10cm
Cit Wi nudc dam chiit

CK BTDS (50x50x31) cm

Lot tm ni 18ng mdng AL

Cu kign BTDS M250
Dam 16t 1x2x3x4 day 15 cm

PandeD = waémxmgsngwy

Hinh 15. Ké mdi nghiéng bdo vé bo bién véi bé tong Max 400, ong buy chén sdu diedi cao trinh
bdi thap nhat 0,5 m

Véi ké twong dirng chung t6i dé nghi
ung dung loai ké nhu Hinh 16 cua Cong ty
BUSADCO, trong d6 ciu kién bé tong
hinh thang bang ct phi kim, duoc san
xuét trong nha may cudng d6 chiu nén
trén Max 400. Nhung khong dung chan
khay da hoc bao vé song phan xa (da s&
lam hong bai tam) ma chon sau cdu kién
dudi do sau thap nhét cua bii va coc dong
sdu dam bao 6n dinh lau dai.

Poi véi cong trinh mé han nén si
dung loai vom théo lip dwgc Max trén
400, c6 kha niang thao lip, ndi dai khi can
thiét, xem Hinh 17. Tuy vay ciing nén
thay d4 gitt miii mo han bang cau kién bé
tong hay lip 2 - 3 doan vom giir dau.

Poi véi cong trinh giam séng xa bo
nén tmg dung cac loai cau kién ndi ghép
véi cuong do cao cua Vién Khoa hoc Thuy
loi mién Nam, Vién Khoa hoc Thuy loi
Viét Nam, Cong ty Busadco..., Hinh 18.
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5. KET LUAN VA KIEN NGHI

Dai ven bién tinh Binh Thuan cach
Thanh phé H6 Chi Minh 198 km, ¢6 vj tri
thuan lgi cho phat trién bai tim, khu du
lich nghi dudng dep, tién ich.

Do phat trién nong trong khi thiéu
hiéu biét day du vé quy luat dién bién ché
do thuy thach dong luc ven bo, dong thoi
voi né 14 bién d6i khi hau - nudc bién
dang, 1a khai thac thugng nguén luu vuc
va dac biét 1a cac cong trinh ton tao, lan
bién,... di ph4 v hinh thai bd bién ton
tai, 6n dinh bao doi nay. Dan t&i x6i 16,
boi ldng gay ra nhitng tac dong x4u téi doi
sdng, toi canh dep noi diy ma thién nhién
da ban tang.

TAI LIEU THAM KHAO

Dé khic phuc phan nao nhiing bat
cap da xay ra, chiing toi da tién hanh phan
tich hinh thai duong bo bién, tir d6 chi ra
nhitng cong viéc can phai thuc hién trong
thoi gian téi va dé xuit mot sb giai phap
cong trinh bao vé bo bién trén dia ban tinh
Binh Thuén, dé phﬁn nao khoi phuc lai vé
dep von o cua ving ndy, ma it tic dong
x4u tGi cac khu vue 1an can. D6 1a viéc mo
phéng mo hinh toan, ra soat lai quy hoach
va théng nhit tmg dung mot dang cong
trinh bao vé bd cho mét tiéu cung cong
xo4n hinh thai duong bd da ton tai bao doi
nay. Cung voi n6 1a viéc ung dung cac
loai k¢ mai nghiéng, k¢ tuong dung, ke
mo han va cac loai cau kién lap ghép cho
cong trinh giam séng xa bd, dugc thé hién
O cac hinh 17, 18, 19 va 20.

[1] Design and performance of headland bays in Chesapeake Bay, USA, February 2010,

Coastal Engineering 57(2):203-212.

[2] ThS. Pham Trung, TS. Tr?m Thu Tam, Banh gia anh huéng cia cac hudng song gio dén dién
bién hinh thai doan bo bién Binh Thuan, Tuyén tap két qua khoa hoc & cong nghé, 2011.

[3] ThS. Nguyén Pirc Vugng va cac cong su, Bao céo khoa hoc dé tai cap quoc gia,

“Nghién

ctru xac dinh nguyén nhan va dé xudt giai phap khoa hoc cong nghé nham 6n dinh cac cira

song va ving bd bién tinh Binh Thuan”

, KC08.18/11-15, ndm 2016.

[4] ThS. Nguyén Puc Vuong, GS.TS. L& Manh Hung, Giai phap Khoa hoc Cong ngh¢ nham
on dinh cira sdng va bd bién tinh Binh Thuan, NXB Nong nghiép, ndm 2016.

[5] Pham B4 Trung, Lé Dinh Mau, Hién trang x6i 16-bdi tu bd bién tinh Binh Thuén, Tap chi

cac Khoa hoc Trai dat, nam 2011.

[6] Nguyén Van Khoa, Bao cdo tham ludn tai Ho1 thao Binh Thuan, 2020.

[7] Béo cdo tai Hoi thao Khoa hoc Giai phap dau tu xdy dung cong trinh bao v¢ bo bién trén
dia ban tinh Binh Thudn, nam 2024. Ban quan ly du an déau tu xay dung cac cong trinh
Nong nghiép va Phat trién Nong thon tinh Binh Thuan.

[8] Lé Qudc Nam, K¢ tam bao vé bd bién va khu du lich tinh Binh Thuén, Bao cdo Hoi thao,

22/8/2024.

[9] Nguyén Quang Tung, Gidi thiéu mot sb giai phap cong nghé bao vé bd bién tinh Binh

Thuén, Hoi thdo Binh Thuén, 22/8/2024.
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XAC PINH NGUYEN NHAN GAY NGAP LUT TREN TUYEN DPUONG
DT719B TP. PHAN THIET, TINH BINH THUAN:
THUC TRANG VA GIAI PHAP

Identifying the Causes of Flooding on Provincial Road DT719B —
Phan Thiet City, Binh Thuan: Situation and Solutions

Tri¢u Anh Ngoc', Thdi Hiru Hing',

Nguyén Pinh Vwong’, Vii Thi Hoai Thu’

T ruong Pai hoc Thuy loi

*Vien Khoa hoc Thuy loi mién Nam

STruong Pai hoc Giao théng Van tdai Tp. Ho Chi Minh

TOM TAT

Tuyén dwong tinh DT719B tai TP. Phan Thiét, tinh Binh Thudn déng vai tré quan trong trong
két néi giao théng khu vue ven bién, thoi gian qua dé va dang gdp nhiéu vin dé nghiém trong vé
tinh trang ngdp lut do mua 16n kéo dai. Ngdp lut khong chi gdy anh hweong téi ha tang giao
théng, ma con tac dong dén cac hé dan va dién tich trong thanh long hai bén duong. Cdc trdn
muea [on tir 70 - 140 mm da lam ngdp vuon thanh long va cdc khu dan cu doc tuyén dwong, gdy
thiét hai kinh té dang ké va anh hwong truec tzep dén cudc song cia ngwoi dan. Viéc nghién ciru
thuc trang ngdp lut trén tuyén dwong nay nham dwa ra cdc gidi phdp kip thoi va hiéu qud, dam
bao tinh bén viing trong phat trién ha tang giao thong. Tir do lam can cie dé xudt cdc bién phdp
cai thién hé thong thoat nuée, gép phan doi méi cong tac quan Iy va dau te xdy dung ha tang
nham ngdn chan tdi dién tinh trang ngdp lut twong tir.

Tir khéa: Ngdp lut, Hé thong thodt mede, ha tang giao thong, thiét ké bén ving.

ABSTRACT

The DT719B provincial road in Phan Thiet City, Binh Thuan Province plays a crucial role in
connecting the coastal area, but it is currently facing serious flooding issues due to prolonged
heavy rainfall. Flooding not only affects the transportation infrastructure but also impacts
households and the dragon fruit cultivation areas along both sides of the road. The heavy rains
have inundated dragon fruit gardens and residential areas along the road, causing significant
economic damage and disrupting the lives of local residents. The study of the flooding situation
on this road aims to propose timely and effective solutions, ensuring sustainability in
infrastructure development. Additionally, the paper will focus on measures to improve the
drainage system, along with recommendations for management and construction to prevent the
recurrence of similar issues.

Keywords: Flooding, Drainage System, Transportation Infrastructure, Sustainable Design.

1. PAT VAN PE 8/2024 vira qua 6 khu vuc da gay ra nhiéu

Ngap lut trén cac tuyén duong giao th{ét hai‘ nghi‘é’m trong cho hé;l téng‘ gjao
thong, dic biét la tuyén dudng tinh thoPg, lim glan Poal} luu thoAng va anIA}
DT719B tai TP. Phan Thiét, dang tro hudng ticu cye den cdc hoat d(_)ng‘ kinh t€
: va du lich. Lugng mua do dugc tai mdt s

thanh mot van dé cép bach can dugc giai AR U .
tram trén dia ban huyén Ham Thuan Nam

quyét. Nhitng dot mua 16n kéo dai thang
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tir 13h ngay 27 dén 17h ngay 28-8 nhu
sau: xa Ham Kiém 93,3 mm; xa Muong
Maén 78,8 mm; xa Tan Lap 70,6 mm va xa
Ham Cuong 141,6 mm.

Tuyén duong tinh DT719B dong vai
tro chién luge trong viée két ndi khu vuc
trung tdm TP. Phan Thiét v&i cac ving
ven bién, phuc vu cho phat trién du lich va
kinh té dia phuong. Tuy nhién, tinh trang
ngdp lut nghiém trong da lam suy giam
hiéu qua hoat dong cta tuyén duong nay,
gdy anh huong lén dén doi sdng ngudi
dan va nén kinh té dia phuong.

Nghién ctru ndy nham muc dich xac
dinh cac nguyén nhan gay ngép lut trén
tuyén duong DT719B, tir d6 dé xuat cac
giai phap k¥ thuat va chinh sach quéan ly
hiéu qua. TAm quan trong clia nghién ctru
khong chi dimg lai ¢ viéc giai quyét van
deé ngdp lut hién tai, ma con gop phan
cung cap co s& khoa hoc cho cic bi¢n
phap phong ngtra va quan 1y ngap lut trén
cac tuyén duong ven bién khic trong
tuong lai. D6i v6i tinh Binh Thuan, noi
dang co6 su phat trién manh mé vé kinh té
bién va du lich, viéc dam béo tinh bén
vimg cua hé théng ha téng giao thong la
mot yéu cau cap thiét dé dam bao sy phat
trién bén virng lau dai [3].

Van dé nghién ctru tap trung vao viéc
xac dinh cac nguyén nhan chinh gy ngap
lut trén tuyén dudng DT719B, bao gom cac
yéu td tu nhién nhu lugng mua lon, dia
hinh triing thap va cac yéu t6 k¥ thuat lién
quan dén thiét ké, van hanh hé théng thoat
nudc. Bén canh do, nghién ctu ciing xem
xét tac dong cua qua trinh phat trién do thi
va xdy dyng ha tang dén tinh trang ngap
lut, tr d6 dua ra cac giai phap nham cai
thién hé thong thoat nudc va han ché nguy
co ngap lut trong tuong lai.

Bai bao nay s& tap trung giai quyét

cac ndi dung chinh sau: (1) Danh gia hién
trang ngap lut truéc va sau khi xay dung
tuyén duong tinh DT719B; (2) Phan tich
céc yeu 0 tw nhién va ky thuét din dén tinh
trang ngap lut; (3) Dé xuat cac giai phap ki
thuat nham cai thién hé thong thoat nudc
va giam thiéu nguy co ngdp lut. Nghién
clru nay s€ cung cap cac giai phap kha thi
va hiéu qua, dong thoi dé xuat cac bién
phap quéan 1y phu hop nham giam thiéu tac
dong cua ngap lut trong tuong lai, dam bao
sw phat trién bén viing cho hé théng ha
tang giao thong cua dia phuong.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Tuyén duong tinh DT719B nim tai
TP. Phan Thiét, tinh Binh Thuan, la mot
trong nhiing truc giao théng quan trong,
dong vai tro két ndi cac khu vuc ven blen
va gdp phan thuc day sy phat trién kinh té,
dac bi¢t 1a du lich va néng nghi¢p. Tuy
nhién, dia hinh phuc tap véi nhiéu khu
vuc triing thap khién tuyén dudng nay dé
bi anh hudng bdi tinh trang ngép lut. Pac
biét, vao mua mua, khi lugng nudc mua
16m tr thugng ngué)n dd vé, cac vung doc
theo tuyén dudng nhu xa Ham My va xa
Ham Cuong huyén Ham Thuan Nam
thuong xuyén phai d6i mat véi ngap Iyt
nghiém trong.

Trong nhiing thang gan day, ngip
lut trén tuyén dudong DT719B di tro thanh
mot van dé cdp bach. Nhiéu nguyén nhan
dugc phong doan din dén tinh trang ngap
lut ndy bao gom lugng mua 16n kéo dai,
viéc thoat nudc kém hi¢u qua, va tinh
trang boi lap long song Cat,... Piéu nay
khong chi anh huong dén giao thong ma
con gay thiét hai 16n cho san xudt nong
nghi¢p, dac biét 1a cay thanh long - mot
loai ciy trong cha lyc cia dia phuong.
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Theo nhiéu bao cdo va truyén thong dwa hang trim hecta thanh long va nhiéu nha
tin cdc tran ngdp lut da anh huong dén dan, giy thi¢t hai ndng né.

Shaul w%‘

Tryc Coo 16¢ B4c Nam

i | ot

\ o

auss /

Hinh 1. Vi tri huéng tuyén dwong ven bién BT 719B tinh Binh Thudn

i oy

Hinh 2. Vi tri cdy cau va cong 25%5 m tai dwong tinh DT 719B

Nguyén nhan gy ngép lut do luong  gop phan chinh, trong khi cong tac thlet
mua 16n d6 vé tir thugng ngudn, mot sé6 ké cau va hé thong thoat nude cua tuyén
yéu té nhu b01 lap 1ong song Cat, hé thong duong PT719B da dugc xay dung ding
thoat nude yéu,... duge cho 1a cac yéu t6  theo tiéu chuén.
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2.2. Phuwong phap nghién ctiru

Pé tinh toan md phong khi ning
thoat nudc cua luu vuc nghién cuu, bai
béo nay di sir dung két hop cac mé hinh
thuy van — thay luc: (1) M6 hinh thuy van
SWAT dé tinh toan phan dinh dién tich
luu vuc trugc va sau xay dung tuyen
duong, két hop moé hinh HEC-HMS dé mé
phong dong chay trén luu vuc va vi tri
tuyen cong ngap; (2) Mo hinh thuy lyc 2
chiédu HEC-RAS dugc s dung dé mo
phdéng qué trinh ngdp lut khu vyc nghién
cuu[l, 2, 3,4, 5].

(1) Phuong phap mé hinh todn
thuy van

Viéc xac dinh téng dién tich luu vuc
thoat nudc tai vi tri cdng trong ving
nghién ciru 13 yéu t6 quan trong hang dau.
Nhém nghién cuu st dung mé hinh
SWAT (Soil and Water Assessment Tool)
dé tinh toan chinh xac dién tich luu vuc,
qua d6 nam bat dugc pham vi anh hudng
cua dong chay va tac dong cua cac kich
ban mua l6n.

Hinh 3. So' do luu viee thodt nude viing nghién ciru

Sau khi xac dinh dién tich luu vuec,
tién hanh tinh toan dinh dong chay
(Qmax) qua céng bang md hinh HEC-
HMS duya trén cac kich ban mua va thong
tin vé luu lugng xa tir hd Pu Pu (dy kién
khoang 6 m?*/s theo dir li¢u thuc té). Do
khu vuc nghién ctu khong c6 tram quan
trac dong chay va lii lich str, nhém nghién
ctru di st dung bd thong sé cua luu vuc
tuong tu trong luu vuc dé tinh toan dong
chay tr mua [5, 10, 11].

(2) M6 phéng ngdp lut 2 chiéu bang
mo hinh HEC-RAS

HEC-RAS 2D suir dung cac phuong
trinh dong chay nong (Shallow Water
Equations - SWE) hay con goi la phuong
trinh Saint-Venant 2D. Pay la cac phuong
trinh dang bao toan, bao gdm phuong
trinh bao toan khdi luong (lién tuc) va bao
toan dong lugng. Cac phuong trinh nay
mo ta su thay doi ciia muc nudc va van
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tbc dong chay theo khong gian va thoi
gian trong hai chiéu ngang.

Phuong trinh bao toan khéi luong:

@Jr@(hu)Jr@(hv):O (1)
ot ox oy
Trong do:

h 1a d6 sau ctia dong chay (m).

u va v lan lugt 1a van tdc theo
phuong x va y (m/s).

t 1a thoi gian (s).
Phuong trinh bdo toan dong lugng
theo phuong x:

oh(u) N o(hu*) N O(huv)
ot ox oy

Oh
—gh—+hS,(2)
g ax fx

n 1a hé sd Manning, thé hién do
nham cia mat dat hodc long song.
Phuong trinh bdo toan dong luong
theo phuong y:

2
o) | Bhwy)  OUmv) o 0h o (3
ot Ox oy ot '

g la gia tbc trong truong (9,81 m/s?).

Sﬁc >
phuong x va y, c6 thé tinh theo cong thirc
Manning:

S,la do déc ma sat theo céc

2

n
szw’\lbﬂ-i'vz (4)

Ngoai phuong trinh Saint-Venant
2D, m6 hinh HEC-RAS 2D con tuan theo
cac nguyén 1y bao toan khdi luong va bao
toan dong lugng dé mo phong dong chay
qua dia hinh phirc tap, nhu qua cac cong,
tran, hodc cac kénh ho. Trong HEC-RAS
2D, céac yéu td khuéch tan va phan tan cua
dong chay c6 thé duoc tinh dén, dic biét
khi dong chay qua cac dia hinh nhu dong
bang ngdp nudc hoic ving ngip lut
[6,7,8,9].

2.3. Tai liéu nghién ctru
(1) Khi twong

S6 liéu khi twong duoc thu thap tai
cac tram lan can tir 2010-2024 (theo bao
céo tinh toan dong chay 1ii dén ho va kiém
tra kha nang xa 1i cac hd chra tinh Binh
Thuén) va trdn mua ngay 26/07 dén
29/7/2011 dung dé mé phong tran 1i [10].

Tir s6 lidu thong ké, tinh toan co
duogc kich ban tinh todn cac cuong do mua
gia dinh nhu Bang 1.

Bdng 1. Tan sudt mwa 1 ngay max theo cdc kich ban.

STT 1 2 3 4 5 6 7 8

KB KB 50| KB 80| KB 100 | KB 120 |KB 150| KB 200 | KB 250 |KB 270

P% 99 76 52 33 13 2 0,3 0,1
X1 ngay max (mm) | 33 63 83 103 133 183 233 253

(2) Dia hinh - tham phu
Bin d0 dia hinh do6 phan giai
DEM30x30m dugc str dung cho md hinh

dugc thu thap tor anh v¢€ tinh do Cuc Dia
Chat Hoa Ky (USGS) chuyp vao nam 2011
[10, 11].
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Ban db phén loai s dung dit nim ki thuat anh vé tinh dé phan loai dat, sir
2023 vung nghién ctru dugc thu thép tr  dung trong mé hinh nham phén tich cac hé
Cuc bia Chat Hoa Ky (USGS) - sir dung s0 tham bé mat [10, 11].

N

A

Chu giai
@ Virichog

Phin logi sir dyng ddt

I oo

I cay cbi

B Ciy wring

Chi gii

@ Vivicdyg -K‘?u\:lc)\‘ydvng
DEm ¢ 7/ — &
Value
Hgh 604
o Low . -106749
0 4 8 16
Hinh 4. DEM 30x30m sir dung Hinh 5. Ban do phan logi sir dung dat khu viee
cho mo hinh nghién ciru

Hinh 6. Ban d6 chi s mirc ¢ tham nwée  Hinh 7. Luéi tinh todn sit dung cho mé hinh HEC-

khu vuc nghién ciru RAS 2D, ludi chi tiét tdp trung & khu viec DT719B
3. KET QUA NGHIEN CUU VA Tu cac kich ban mua theo cac tan
THAO LUAN suat mua 1 ngay max kem theo x4 1 tir ho

Pu Bu vé, két qua tinh toan dong chay tai

3.1. Két qua tinh toan dong chiay deén . 6ng qua duong DT719B nhu Bang 2.

cong thoat
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Bdng 2. Két qud tinh todn Omax qua cong bang mé hinh HEC-HMS

Kich bin mwa | 50 mm | 80 mm | 100 mm| 120 mm| 150 mm|200 mm|250 mm|270 mm
Q dén cong da ké
den Q xa cia ho
Pu Dii bing 58,9 105,3 | 136,6 168 215,3 | 294,4 | 373,8 | 405,5
HEC-HMS

Theo két qua tinh todan méd phong
cho thiy, véi lugng mua nhé hon 250
mm, thi khau do céng van dam bao duoc
lwu luong nudc thoat qua cong, nhu vay
viée thiét cong nay 1a hoan toan phu hop
(Luu luong qua cong thiét ké Qu = 377.2
m’/s tng v6i khau d6 cdng 25 x 5 m).

3.2.Phén tich cac yéu to tw nhién - két
qua ngap lut

Dé danh gia duoc chi tiét, chinh xéac
nguyén nhan gay ngap, nghién ctru ndy da
mo phong cac truong hop tinh toan cho
cac diéu kién khi twong khac nhau két hop
véi kich ban trude va sau khi xdy dung
tuyén dudong DT719B.

a. Két qua mé phong hién trang khi
chua c6 tuyén dwong DT719B

Véi cac diéu kién luong mua 50 -
100 - 150 - 270 mm, khu vuc nghién cilru
ghi nhén hién tugng ngap cuc b tir 1 - 3 m.
Tuy nhién, nudc rit twong ddi nhanh, tir 1

dén 2 ngay sau khi mua dat dinh, mirc do
ngap giam con 0,4 - 2 m tuy theo cap do
luong mua. Piéu nay cho thay trude khi
c6 cong trinh, khu vyc van chiu anh
hudng ngédp cuc bd. Dia hinh xung quanh
khu vye nghién ctru ¢6 cao do tir 7 - 10 m,
day 1a ving thap nhét trong khu vuc. Khi
xdy ra mua 16n, nhitng khu vuc c6 cao do
dudi 7,3 m thuong xuyén bi ngap, hinh
thanh cic ving triing chita nudc. Pong
thoi, dia chat khu vuc thudc loai thAm
nudc trung binh, lam tang thém kha nang
ngdp Gng va khién nuéc khé thoat. Dia
hinh subi ngang ¢ cao do trén 8 m ciing
gop phan giy ra khé khin trong viéce tiéu
thoat nuéc khi mua 16n xay ra. Két qua
mé phong cho kich ban trudc khi xay
dung tuyen duong DT719B phu hop voi
két qua diéu tra khao sat vét 1 khu vuc
trude khi c6 DT719B thi viing ndy van bi
ngdp nhung khong siu va thoi gian rat
nudc rat nhanh sau khi hét mua.

VIEN KHOA HOC THAY LGI MIEN NAM

241




TUYEN TAP KET QUA KHOA HQC & CONG NGHE 2024 - 2025

POEEEOOOO N
BRIINBELNRE

Hinh 8. Kich ban ngdp 16n nhdt véi lwong mua 50 mm (hinh a) va 100 mm (hinh b) truéc khi c6
cong trinh (tai vi tri cong va ving ngdp nang sau mua i)

Puwong DT719B

Hinh 10. Puong DT719B va cong duoc
mo hinh hoa

Hinh 9. Vi tri trich xudt kiém tra
miurc do ngap
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Depth (Selected Point)

(a)

Depth (Selected Point)

(®)

Hinh 11. Két qud ngdp tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

b. Ké’t’qud mo phong sau khi co
tuyéen duwong DT719B

DPé co thé phan tich dugc két qua
ngdp khi co cong trinh, tic gia da tién
hanh mé hinh hoéa tuyén duong DT719B
va céng khau do 25 x 5 m bic qua sudi
Ngang theo thuc té thi cong.

Két qua mo phong chi ra rang, mirc
dd ngép cuc sau khi c6 cong trinh tdng 1én
dang ké khi khu vuc nghién ctru bi chia
cit boi tuyén duong DT719B. Trudc khi
c6 cong trinh do sau ngdp ¢ vi tri 1 va vi

2199

(a)

tri 2 gﬁn nhu chi chénh Iéch 0,3 - 0,5 m, tuy
nhién sau khi c6 cong trinh thi mirc d¢ ngép
O vi tri 1 tang 1én cao thém tur 0,8 - 1 m,
ngugc lai vi tri 2 mic do ngdp giam
xubng. Nhu vay khi c6 duong DT719B thi
mirc 6 ngap ting 1én & vi tri 1. Péu nay
cho thay khi tuyén duong DT719B duoc
xdy dung vo hinh dung di lam thay d6i
dac tinh luu vuc thoat nudc (bi chia cit
luu vuc) va 1am thay d6i hudng dong chay
tran bé mat & nhimg ving ¢ dia hinh nho
hon 7,3 m.

(b)
Hinh 12. Két qud ngdp tai vi tri 1 (hinh a) va vi tri 2 (hinh b)
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Flow along ‘Profile Line: MC_cong *

(a)

Depth (Selected Point)

//F\\

(b)

Hinh 13. Luu lvong mé phong ngdp chdy qua cong (m’/s, hinh a) va mirc ngdp tai cong
(m, hinh b)

Tu cac két qua phan tich ¢ trén,
nhom nghién ctru nhan dinh nhu sau:

- Vi tat ca cac kich ban tinh toan
v6i diéu kién mua 50 - 100 - 150 - 270
mm thi lyu lugng qua cong chi dat gia tri
16n nhét 1a 284,8 m*/s va do su ngap 16n
nhat dat 2,5 m trong khi theo tiéu chuin
thiét ké khau do cong qua sudi Ngang 1a
25 x 5 m v6i luu luong thiét ké 1a Qq =
377,2 m’/s va chidu cao cbng 1a 5m. Két
qua tinh toan nay cho thay cong duoc thiét
ké tai subi Ngang van dam bao thoat nudc
t6t trong diéu kién mua cyc doan 1én dén
270 mm.

- Tuy nhién nhiing vung c6 dia hinh
v6i cao do nhd hon 7,3 m thi ngap cuc bo
gia ting dang ké vé do sau va dién tich
ngdp do luu vuc bi chia cit va céc vung
trling bi dong kin khong cd hudng ti€u
thoat nudc khi mua 16n do tuyén duong
DT719B dugc xay dung.

Dé phan tich chi tiét hon, nhom
nghién ctru cling da gia dinh cac giai phap
thoat nudc theo cac Truong hop (TH)
nhu sau:

- Trudong hop 1: Xdy dung hé thong
thoat nudc bd sung doc tuyén DT719B
v6i khdu d6 3 x 3 m phén chia thanh 2
huéng: mot phan thoat vé huéng Pong

Bac va mgt phan dan ra sudi Ngang

- Truong hop 2: Thiét ké ranh thoat
nuéc 2 bén dudng nhu Truong hop 1 két
hop bd sung thém 6ng thoat nudc tir
kénh ra.

Tir cac truong hop tinh toan cho thay:

- Sau khi mua 16n dat dinh Gng véi
d6 sau ngdp 16n nhit trong truong hop
hién trang ghi nhan & mirc 3,5 m tai vi tri
1, v6i duong cong nudc rut sau khi mua
l6n xay ra duy tri & mtic 2,35 m (hinh
12a). Tai vi tri 2, d sau ngap dat dinh la
1,8 m, va dudong cong nudc rat duy tri &
muc 1,2 m (hinh 12b).

- Truong hop TH-1: Véi thiét ké
giai phap TH-1, sau khi mua dat dinh,
dudng cong nudc rut tai vi tri 1 to muc
2,35 m giam dan xudng 1,3 m (hinh 14a),
con tai vi tri 2 gidm tr 1,2 m xuéng 0,8 m
(hinh 14b). Giai phdp nay bao gdm hé
thong rinh thoat nudc hai bén duong
DT719B, gitp tiéu thoat nudc hi¢u qua
ngay ca khi lugng mua 16n hon 200 mm.
Hé théng co6 d6 doc vé phia Tay Nam va
mot nhanh d6 vé cbng thoat nudc qua sudi
Ngang, giup giam dang ké do sau ngap va
day nhanh qua trinh rat nudc sau mua, cai
thién ro rét kha nang thoat nudc va gidm
tinh trang ngap tng.
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- Truong hop TH-2: TH-2 st dung
thiét ké twong ty TH-1 nhung duoc b
sung thém 6ng thoat nudc tir kénh ra. Két
qua cho thiy d6 sau ngap giam thém so
véi TH-1: tai vi tri 1, dudng cong nudc rut
giam tir 1,3 m xudng con 0,73 m (hinh

Depth (Selected Point)

15a), va tai vi tri 2 giam tir 0,8 m xubng
con 0,6m (hinh 15b). Thiét ké nay giap cai
thién kha ning thoat nudc dang ké, lam
giam do sau ngap nhanh hon so véi TH-1,
qua d6 han ché tinh trang ngdp ung mot
cach hiéu qua hon.

(b)

Hinh 14. Két qua do sau ngdp theo TH-1 tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

Depth (Selected Point)

(2)

Depth (Selected Point)

(b)

Hinh 15. Két qua do sau ngdp theo TH-2 tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

4. KET LUAN — KIEN NGHI

Tru6c khi tuyén duong DT719B
dugc xay dung, khu vuc nghién ciru xuét
hién ngdp cuc b khi lugng mua vuot trén
50 mm va muc d6 ngap (do sau ngap, thoi
gian ngap, dién tich ngip) s€ tang lén khi
cuong d6 mua ting. Tuy nhién, hi¢n
tugng ngdp nay chi xuét hién cuc bd va sé
rat nhanh khi mua két thic.

Khi tuyén duong DT719B dugc xay
dung va di vao khai thac, két qua mé
phong cho thay, luu lugng thoat nudc qua
vi tri cong thoat nude qua sudi Ngang van
hoat dong hiéu qua voi khau do thiét ké.
Piéu nay khing dinh ring, kich thudc
cong thoat nuéc duge thiét ké trén sudi
Ngang 1a phu hop, dam bao thoat nudc tot
theo tiéu chuan thoat nuéc duong giao
thong hi¢n hanh. Tuy nhién, hién tugng
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ngdp cuc bd tang lén dang ké vé do sau
ngdp, thoi gian ngap, dién tich ngdp do
luu vue thoat nude bi chia cét va lam thay
d6i hudng dong chay tran bé mat.

Khi bd tri cac giai phap nham nang
cao hi¢u qua thoat nudc (huéng gom dong
chdy) nhu tinh toan, thi hién tugng ngip
giam dang ké va khi gom luu lugng cac
vung triing bi ngdp cuc bd vé cong thoat
nuge tai vi tri sudi Ngang thi cong nay
van dam béo tot nhiém vu thoat nudc.

Tir két qua tinh toan va phan tich
trén, nhom nghién ctiru nhan dinh khéau do
cong thoat nudc dam bao thoat nude tot
ké ca voi train mua trén 200 mm. Tuy
nhién, trong tiéu chuan tinh toan tiéu thoat
nudce hién hanh da khong dé cap dén viéc
tinh toan ti€u thoat nudc cho luu vuc mot
khi dac tinh luu vuc bi thay ddi. Chinh
diéu nay da lam cho do siu ngdp va thoi
gian ngap ting 1én dang ké va thuc té da
xay ra nhu két qua nhom nghién ctru tinh
toan mo phong.

Két qua nghién ciru nay chi ra rang
nguyén nhan chinh gay ngép lut tai khu
vuc nghién ctru 1a do dia hinh thép, hinh
thanh cac vung trliing 1am nudc tich ty va
kho thoat, va tinh trang nay tré nén
nghiém trong hon sau khi c6 cong trinh.
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