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Tém tit: Nhimg nim gin day tinh hinh sat 16 bo bién, bo sdng ngdy cang nghiém trong va
dién bién phtrc tap. Tan sudt xay ra thuong xuyén va cuong do ngay cang manh hon, dir doi
hon va khong dy doan trudc dugc. Muc ti€u cia bai bao 1a xac dinh cac nguyén nhan sat 16
bo song tinh Tra Vinh st dung phuong phéap diéu tra va do dac thuc dia va 1ap bang cau hoi
phong van ngudi dan va chinh quyén khu vuc sat 16. Két qua cho thdy rang co 4 nguyén
nhan chinh d6 la giao thong thuy, tac dong cua song va thuy triéu, nao vét long song va dap
nén duong, dia chat yéu va mot s6 nguyén nhan phu khac nhu luong phu sa giam do cac déap
& thugng ngudn, khai thac cat, muc nudc ngam ha thap va syt lan mat dat. Két qua nghlen
clru ndy la co so gitp nguoi dan, chinh quyén cac cap c6 cai nhin téng quan dé co giai phap
g pho hop 1i cho phat trién bén viing tai nguyén dat.

Tir khoa: Sat 10; Dia chét yéu; Bo song; Tra Vinh.

1. Gi6i thi¢u

Pong bang song Cuu Long (BBSCL) co nhiéu hé thong kénh chang chit v6i nhau va déu
thong ra bién Pong. Hién nay, do nhleu nguyén nhan khac nhau ma tinh hinh sat 16 tré nén
tram trong gy anh hudng dén doi séng nguoi dan trong khu vuc. Tra Vinh 14 tinh ven bién
khu vuc BPBSCL dang chiu tdc dong manh cua bién ddi khi hdu—nuéc bién dang dén moi mat
cua hoat dong kinh té, xa hoi, méi truong va tu nhién. Trong 10 nam gﬁn day, sat 16 bo song
dién ra rat nhanh va c6 xu thé ting dan theo timg nam tai Tra Vinh gay thiét hai vé ha ting,
hoa mau, 1am suy thodi tham ring ven song, de doa truc tiép ti nha cira, sinh mang va sinh
ké ctia nhan dan. Pay 13 van dé rat khé khan, c6 thé ké ra rat nhiéu nguyén nhan bao gdm cac
nguyén nhan khach quan, chu quan hay vira khach quan cong thém chii quan va ciing c6 thé
noi cach khac 1a nhan tai, thién tai hay 14 thién tai c6 thém yéu t6 nhan tai cong hudng. Do
tinh phtrc tap ctia van dé sat bo séng bo bién duge nhidu nguoi quan tim theo ddi nghién ciru
xtr 1y, trude tinh hinh dién bién ciia bién d6i khi hau ngay cang rd nét hon.

Theo sb liéu thu thap hién tai trén song Tién c6 trén 202 diém sat 16 véi téng chiéu dai
218 km, song Hau c6 trén 90 diém sat véi téng chiéu dai 183 km va khu vuc tinh Ca Mau c6
61 diém sat v6i tong chiéu dai 150 km. Néu xét trén toan bd song & PBSCL thi tong sb diém
sat 1én dén 665 diém voi tong chiéu dai 1048 km. Van d¢é sat 16 xay ra tir nhiéu thap ky, tuy
nhién hién tuong sat 10 trong thoi gian 10 nim trd lai ddy da xay ra cang lac cang tram trong
va toc do sat 16 cang luc cang gia tang [1].

Theo bao cao cua Uy ban nhan dan tinh Tra Vinh thi Sat 16 bo song: Phia song Hau thudc
cac huyén Cau K¢, Tiéu Can, Tra Ct; phia séng C6 Chién thudce cac huyén Cang Long, Chau
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Thanh, Cau Ngang va thanh ph6 Tra Vinh sat 16 tir 1,5-50,35 km. Sat 1¢ bo bién: Khu vuc bo
bién 4p Nhi, xd My Long Nam (huyén Cau Ngang), b bién xd Hiép Thanh (thi xd Duyén
Hai), khu viyc Con Nhan, xi Dong Hai (huyén Duyén Hai) sat 16 tir 6-8 km [2].

Cac nghién ctru da danh gia duoc hién trang, qué trinh dién bién x6i 16, bdi tu bd song;
du bao x06i 16 (dua trén cac mo hinh toan thuy van, thuy luc; cong thirc kinh nghiém...) cho
mot s6 khu vuc trong diém; danh gia tac dong khai thac cat dén thay d6i long dan song [3];
mdt s6 cong trinh d4 duoc thyc thi nham han ché x6i 16, nhét 13 giai phap khoa hoc va cong
nghé [4-5] va budc dau phat huy hiéu qua. .. Tuy nhién, nhitng nghién ctru chu yéu duoc thuc
hién bang cac phuong phap riéng 1¢ nén nhiing két qua thu duogc cht yéu mang tinh chét tham
khao. Mit khac, nhitng phuong phap (vét li, mé hinh thaty van — thay luc...) doi hoi s lidu
dau vao 16n va di dai méi dam bao do tin cay; ngudn kinh phi 16n [6-8].

X6i 16 bd song do tic dong tir séng sinh ra boi tau, thuyén 1a mot van dé ngay cang
nghiém trong trén nhiéu con song, dic biét 1a & giita va pham vi cira song gidng nhu tinh Tra
Vinh. M6t thi nghiém duoc thiét ké dé lién két toc do x01 mon bo voi cac dac diém song dé
do, dugc thue hién trén song Gordon ¢ Tasmania, cung cap thong tin hiru ich cho viéc quan ly
song Séng tao ra tir mot chiée thuyen mot s dic diém da duoc do luong va hau hét cho thay
moi twong quan cao voi ty 1€ x61 16 bo séng do duge. Chiéu cao song t6i da ctia thuyén 13 bién
phap do don gian nhat va c6 lién quan tryc tlep ctia nang luong x61 mon, phu sa cat khong con
vitng chic & d6 cao song tir 30 dén 35 cm. O tat ca cac d6 cao song t01 da trén 35 cm, cac tram
tich ve bo bi x6i mon mot cach nghiém trong. Giam d6 cao song tdi da xudng < 30 cm bang
cach han ché toc do thuyén va giam tan suat di lai caa thuyén, gitp han ché qué trinh x6i 16 bo
song mot cach 1o rét [9].

Mt 6n dinh cta b song 14 mot van dé 16n cho ca xa hoi va cac khia canh moi trudng,
dac biét la trong truong hop ha thap va dang cao cua muc nudc. Su dung cac mod hinh don
gian hoa két hop véi su bién d6i muc nude ngam va phan tich on dinh tai vi tri bo song voi dir
liéu thuy van dia phuong, ching t6i ching minh rang nguy co sat 16 bo' song khi myc nude
giam xuong. Diéu nay 14 do su cham tré cta viéc ha thip muc nudc ngam va ap lue 16 rong
cao trong dat. Do d0, nguy co nay ting dang ké néu muyc nuoce ngam ¢ ngay gan bo song cao
hodc giam muc nude song nhanh chéng. Hon nira, h¢ s6 tham cua dt ciing gay ranguy co sat
16 bo song: hé s6 tham ciia dat cang thap thi nguy co sat 16 bd séng cang cao néu myc nudc
giam va nguoc lai [10]. Hién tuong sat 16 trén song rach ¢ DPBSCL da dugc nghién ctru kha
nhiéu [11-14] va chi ra 7 nguyén nhan anh huong dén dién bién sat 16 bo song nhu sau: dia
chat; dia hinh—hinh thai song; che d6 thiy luc; ché do phu sa bun cat; khai thac cat; giao
thong thity; xdy dung co sé ha ting. Sat 16 b bién, song dang xay ra va c6 chiéu huéng ngay
cang gia tang. Do do, viéc nghién ctru nghién ctru phan tich nguyén nhén sat 16 bo song tinh
Tra Vinh c6 y nghia dac biét quan trong phuc vu quy hoach bdo v¢é bo song dam bao phat
trién kinh té—xa hoi bén vimg.

2. Phwong phap nghién ciru va dir liéu
2.1. Khu vuc nghién ciru

Tinh Tra Vinh 14 tinh tiép giap v6i bién Pong, Bic va Tay Bac giap tinh Vinh Long;
Pong giap song Co Chién, ngin cach véi tinh Bén Tre; Tay giap song Hau, ngin cach véi
tinh Sé¢ Trang; Nam va Dong Nam giap bién véi chiéu dai hon 65 km. Tong dién tich dét tu
nhién cta tinh Tra Vinh 13 229.500 ha. O dia thé ndm kep gitra hai con song 16n: séng Hau va
song C6 Chién, co hai cira song Cung Hau va Dinh An 13 hai cira song quan trong clia viing
DPBSCL thong vai bién Pong. Hé théng song tinh Tra Vinh 14 phan ha luu ciia song Mé kong
nam trong lanh tho Viét Nam, c6 hé thong séng kha day dic, bao gdm hé théng song tu nhién
va kénh dao kha phat trién, rong, su & cira, hep va can dan khi vao trong ndi dong [15] (Hinh

1). Do gan bién, bién d¢ va muc nudc trén song kha cao nén tiém nang tiéu ty chay & day rat
16n, do mot phan song c6 su gidp nude tir cac hudng song C6 Chién nén bién do triéu tat
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nhanh [15]. Bén canh d6, cac song ndi dong & ché do thuy tridu ban nhat triéu khong déu,
trong ngay c6 2 lan nudc 1€n va 2 1an nude xuong.
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Hinh 1. Ban d6 hé thdng séng tinh Tra Vinh [15].
2.2. Thu thép sé liéu

2.2.1. Piéu tra thuc dia va khao sat do dac

Pay 1a phuong phap dugc st dung nhiéu trong nghién ciru vé dién bién duong bo song
trudc ddy va hién nay. Mudn biét rd duge hién trang, nam bt cy the - nguyén nhan thi cac tai
liéu, dit liéu diéu tra hién truong nhu hinh anh, phiéu khao sat 1a rit cn thiét. Khao sat do dac
méi dit liéu thiy van, dia hinh 14 cuc ky quan trong dé danh gia mot cach chinh xac dién bién
10ng song, ché do6 thiy dong lyuc tai vi tri trong diém thong qua st dung céc thiét bi, phuong
tién do dac, phan tich hién dai nham dam béao do tin cdy cac s6 liéu thu dugc.

Do tinh hinh sat 16 mdi noi khac nhau, tity vao vi tri khu vuc ma c6 bang khao sat khéac
nhau. Tai tinh Tra Vinh giap bién Dong va ndm giira 2 con song Tién va song Hau nén nhom
nghién ctru thuc hién khao sat v6i 34 diém trong toan tinh Tra Vinh ¢6 01 Tp. Tra Vinh, 01 thi
xa va 06 huyén (Hinh 2).
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Hinh 2. Vi tri sat 6 tinh Tra Vinh.
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Hinh 3. Vi tri sat 1¢ tai séng Tam Ngéi huyén Cau K@, tinh Tra Vinh.

2.2.2. Bang céau hoi khao sat

Bang cau hoi dugc thiét 1ap dua trén cac diéu kién dic thu tai tinh Tra Vinh va dugc
phong vén tryc tiép nguoi dan sinh song trén 10 ndm xung quanh khu vyc sat 16 hodc can b
quan li phong kinh té va ha tang cac thanh phd, thi xa va huyén ¢ khu vuc khao sat. Bang
cau hoi bao gom cac cot nhu: Tuyén song, vi tri sat 10, chiéu dai sat 1o, chiéu sau sat 16, mirc
d6 sat 16, dia chat hién trang sat 10, chidu cao muc nudc 1én xudng, nguyén nhan sat 16 mirc
do boi lang (neu c0), thoi diém sat 16 va ho tén va chit ki nguoi duge khao sat.

2.2.3. Phan tich s6 liéu

Vi 34 diém khao sat trong toan tinh Tra Vinh, nhom nghién ctru tién hanh phan tich sé
lidu tir d6 phan tich so liéu xem nguyén nhan nao chiém da so, nguyén nhan nao it hon de tur
do ta c6 két qua dugc phan tich thé hién trong phan két qua va thao luan.

3. Két qua va thao luin

3.1. Két qua

Céc vi tri sat 16 véi tong cong 34 diém khao sat trong nim 2022 va duoc mé hoa thanh ki
hiéu riéng. Theo d6 huyén Cau Ké c6 9 diém, Cau Ngang 4 diém, Cang Long 3 diém, Thanh
phé Tra Vinh 1 diém, Tra Ca 4 diém, Duyén Hai 3 diém, Thi xd Duyén Hai 6 diém, Tiéu Can
3 diém. Trong d6 huyén Cau Ngang c6 chiéu dai sat 10 trung binh nho nhat véi chiéu dai sat
16 16n nhat 12 30 m thap nhat 1a 5 m, nguoc lai huyén Cang Long c6 chiéu dai sat 16 trung binh
16n nhit véi chiéu dai sat 16 16n nhat 1a 330m thap nhat 1a 180 m. Song song d6, chiéu siu sat
16 sau nhét ¢ huyén Tra Ct trung binh 14 16n nhat véi chiéu sau 16n nhat 1a 5 m va nho nhat 1a
4 m. Ké dén 1a huyén Cau Ngang véi chidu sdu sat 10 trung binh nho nhét véi chiéu sau 16n
nhét 1a 3 m va nho nhat 1a 2,5 m. Ngoai ra, chiéu sau myc nudc 1én xuong thi Thanh phd Tra
Vinh cao nhét 14 4 m, huyén Cau Ngang la huyén co chidu sdu myc nudc 1én xudng trung
binh nho nhit véi chiéu sau thap nhat 0,8 m va cao nhat1a 1,2 m (Hlnh 4). Tiép theo o, thoi
diém gy ra sat 16 nhiéu nhat 1a nim 2020 véi téng cong 1a 19 diém.
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Hinh 2. Chiéu dai (a), chiéu sau sat I& (b) va muc nudéc 1én xudng (c).

3.2. Thdo lugn

Qua két qua khao sét ta tién hanh tinh toan tong hop theo ti 1& % khi d6 c6 cac nguyén
nhan cu thé nhu sau:

- Do giao thong thuy (tau thuyén qua lai hodc neo dau) chiém 44,12%: Hién nay tinh Tra
Vinh véi luu lugng giao thong thily ting rat nhanh dé van chuyén hang hoa va vat ligu xay
dung, két hop van chuyén lua gao. Trén cac song cua tinh Tra Vinh luu lwong tau thuyén véi
tai trong dao dong tir khoang 280—1050 T khi d6 chiéu cao song dao dong khoang tir 0,2-0,5
m. Theo [16] da thyc hién mot s6 do dac thyc dia vé cau tric bo va chuyén dong cua tau dé
danh gia tac dong tiém tang cua song do tau gay ra d6i voi giao thong ra vao song Hau. Két
qua 13, cac bo séng co thé chong lai tng suat cat ngoai boi chleu cao song t6i da tir 0,4 dén 0,6
m. Do d6, dat doc theo ludng tau Hau c6 thé chdng lai img suat bén ngoai 1,2-2,0 T/m? ¢o thé
tao ra boi song tau cao 0,4-0,6 m. Tir d6 ta thy rang, trén hé thong song tinh Tra Vinh da sd
tau thuyén di chuyén tao ra chiéu cao song tir 0,2—0,5 m, két hop song do gié mua Tay Nam
gay ra nén chiéu cao song s& cao hon, dan dén 1a gy ra Gmg suat ngoai s& 16n hon 2,0 T/m?,
két hop véi déat yéu (bun sét) voi chidu day khoang 15m nén giy ra sat 16 bo séng trong tinh
Tra Vinh.

- Do tac dong cua song va thuy tridu chiém 29,41%:

Khi hau Tra Vinh mang tinh chét chung cua khi hau nhi¢t do1 gié mua chiu tdc dong boi
gi6 miia Dong Béc va Tay Nam. Do sy bién ddi cac dang hoan luu khi quyén mang tinh tuan
hoan nén ché do gi6 ciing co su bién d6i tudn hoan. Tir thang 5 dén thang 11, hudng gi6 vu
thé 1a Tay dén Téay Nam. Nhiing gi6 c¢6 thanh phan Pong chiém mot tan suat khong dang ké.
Tur thang 12 den thang 4 nam sau, huong gio thuong xuyén vao mua nay la gio Bong dén
Dong Nam voi tin suit cao. D6i v6i nhimng thang 01 dén thang 4 gi6 thanh phan Dong chiém
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wu thé. Pac biét gié co thanh phan Tay c6 tan suat khong dang ké dudi 10% chii yéu 1a cac
thang chuyén mua [17]. Céc song nay gay ra x6i 16 mai bo dém dan gay sat truot bo.

Song song do, thuy tridu ¢ tinh Tra Vinh 1 ban nhat tridu nén c6 anh hudng vé van toc
triéu 1én va triéu xudng theo mua, tir d6 gay ra anh hudng dén myc nude trong song dan dén
gdy x6i 16 mai. Thém vao d0, do doan song cong kém véi 10ng song bi bién ddi lam cho thay
d6i ché d6 dong chay lam thay doi, bién dong thudc tinh cta dét tinh trang nay khong c6 kha
nang cai thién.
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Hinh 5. Muc nuéc theo nam tai tram Tra Vinh ndm 2020 [18].

- Do nao vét long song va dap nén dudng chiém (17,65%):

bdi véi céac long song ¢ tinh Tra Vinh dugc nao vét dinh ki tao diéu kién cho viéc
dan nudc vao kénh noi dong kém véi d6 1a cho viée tau thuyén qua lai thuan tién. Chinh
vi vay, gdy ra kha nang khang x0i, chong sat trugt kém. Thém vao d6 1a dép nén dudng
hodc phat trién ha ting ven song dan dén 1a ting tai trong gy trugt mai bo 1am cho sat 16
tré nén dé dang hon.

- Do dia chat yéu va vi tri gin ctra cdng khong c6 ké gia cb (8,82%):

Céc tinh PBSCL da s6 14 nén dat yéu (bun sét), trong d6 tinh Tra Vinh c6 chiéu day
16p bun set khoang 15 m [19] nén dé bi x6i 16, sat truot va tan ra.

Ngodi ra, con mot sd nguyén nhan phu khac nhu cac dap ¢ thuong ngudn dan dén 1a
luong phi sa & PBSCL giam di rat nhiéu. Theo dd, [20] cho rang lugng phi sa gidam
166,7 triéu tAn/nam trong giai doan khi chua xdy dung dap va giam 43,1 triéu tin/nim
trong giai doan 2012-2015 khi c¢6 xdy dung cac dap. Thém vao d6 [20] cho rang luong
khai thac cat ¢ cac long song & PBSCL 1a 14,8%, con lai 1a do xay dung cac dap thuy
dién o thuong ngudn din dén luong cat & cac 10ng song bi mat di. Nguyén nhan khac nira
la muc nudc ngém 0 Tra Vinh ha thép dan dén 1a mat dat bi sut lan trong giai doan
2001+2016 14 28,79 cm, tuong tng véi toc do lan trung binh 12 1,83 cm/nam [21].

Theo d6, [22] cho rang bién ddi séng c6 thé da giy ra boi sy giam tai lugng phu sa &
DBSCL (tir 166,7 triéu tin/nam trong thoi ky trude khi xay dung dap xudng con 57,6 triéu
tAn/nam trong thoi ky sau khi xay dung dap) va tang khai thac cat (tir 3,9 triéu m3 trong nim
2012 1én 13,43 triéu m3 trong nam 2018).

— Mo phong mé hinh bang phan mém Geoslope:

Can ctr vao dia hinh, dia chat dic trung khu vuc nghién ctru va thong s6 dau vao thay luc
cho mo hinh dugc mé phdng cho 4 trudong hop.
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Tai trong: 2 kN/'m2
FS: 1.257

Trrong hop 1: Biéu kién lamviéc ban dau

>° O B 7 pya WU XAV NAU, XAM YANH, TRANG THAT DEO WM
' @ BUN SET PHA MAU YAM NAU, YAM YANSH, TRANG Tkl kY
O EEB i v whu xAu KA, XA xane, KET CAU KEw CHAT
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Hinh 6. Cot dia chét tai huyén Cau Ke tinh Tra Vinh [19].

Hinh 7. Bo ké 1am viéc & trang thai 6n dinh ban dau.

Trwong hop 2: Mwc nwéc chénh léch do thay tridu

Taitrong: 2 kN/m2
FS: 1.020

Hinh 8. Muc nudc chénh léch do thay triéu.

25
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Trudng hop 3: Ddy séng bi nao vét, x6i mon
Tai trong: 2 kN/'m2
FS: 0.960

seee

L&p 3: Sét, déo chay

Hinh 9. Pay song bi nao vét, x6i mon dan dén chénh léch do cao giira dinh va day bo ke.

Trwong hop 4: Dép thém nén dwéng, thi céng thém cac cong trinh khac
Tai trong: 5 kN/m2
FS:0.836

Hinh 10. Dap nén duong, thi cdng thém céc cong trinh ha ting gay ting tai trong sau ké.

Bang 1. Két qua kiém tra 6n dinh.

Truong Mb ta FS [FS] Két luan
hop
Diéu kién lam viéc ban déu, tai trong sau .
THL L& 1a xe chay 13 2 kKN/m? ‘ 1257 12 Khong truot
TH2 Muc nudce chénh 1éch do thuy tricu 1,020 1,2 Truot
TH3 Be}y s@ng bi nao vét, X461 mon 0,960 1,2 Truot
TH4 bap nén duodng, thi cong thém cac cong 0836 12 Truot

trinh ha tang gy ting tai trong sau ké

4. Két lugan

26

V6i két qua nghién ciru cho thay 1a co rat nhleu nguyén nhan din dén sat 16 b song tinh
Tra Vinh, ma c6 4 nguyén nhan chinh va mot sb nguyén nhén phu gdy ra. Trong d6 moi
nguyén nhan duoc xac dinh theo thi tu tir cao dén thap dé gitip ta thiy rang nguyén nhan nao
duoc uu tién. Chinh vi vay, tu két qua ma ta ciing biét dinh tinh va dinh lwong mdt cach chi
tiét. Tir 40, giup cho cac nha khoa hoc c6 y tuong dé dua ra giai phap mém hoic cimg dé bao
v¢ bo song tinh Tra Vinh an toan hon ¢ hién tai va trong tuong lai. Tir nghién ctru nay c6 thé
gitip anh cho nguoi dan, nha quan 1i, nha khoa hoc ¢6 céi nhin tong quan dé tir 6 c6 ké hoach
{rmg pho cho phu hop hodc giam thiéu dé tranh sat 1& x4y ra nghiém trong hon. Tuy nhién, han
ché cua nghién ctru nay 1a chwa xac dinh duoc téc do sat 16 hang nim 1a bao nhiéu dé nguoi
dan va chinh quyén c6 giai phap ing phé hop 1i cho timg vi tri cu thé trong khu vuc nghién

cuu.
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Study of causes riverbanks erosion: Case study of Tra Vinh
Province
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Abstract: In recent years, the situation of coastal and riverbank erosion has become more
and more serious and complicated. The frequency is frequent and the intensity is getting
stronger, more intense and unpredictable. The objective of the article is to identify the
causes of riverbank erosion in Tra Vinh province using survey and field measurement
methods and prepare a questionnaire to interview people and government in the landslide
area. The results show that there are 4 main causes, which are navigation, wave and tidal
action, dredging of the river bed and embankment, and soft soil respectively, and some other
secondary causes such as reduced alluvium caused by dams upstream, sand mining,
lowering of groundwater levels and land subsidence. This research result is the basis to help
people and administration at all levels have an overview to have a reasonable response
solution for the sustainable development of land resources.

Keywords: Erosion; Soft soil; Riverbank; Tra Vinh.



