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Tém tit:

Nghién citu ndy sit dung mé hinh TELEMAC-2D két hop véi mé hinh SISYPHE dé mé phong
ché dg van chuyén bun cat va bién doi hinh thdi long séng trén doan séng Héau giai doan 2014—
2017. Két qua cho thdy: nong dg bun cdt vao mia lii cao hon mia kiét khoang 4 lan; doc dong séng,
nong dg bim cat giam dan tir tram Chdu Poc vé phia Can Tho trong miia li, con vao mia kiét thay
doi rat it. Bdc biét, nong do bun cdt & doan tir Chdu Péc dén ngd ba Vam Nao twong doi thdp so
Vv6i nhéanh séng tiém cdn, nhung tang dot ngot ngay sau ngd ba do sw vin chuyén khodng 40-50 %
lwong bim cdt tir nhanh séng Tién sang. Tir mé hinh mé phong, ddy séng Héu bi x6i nhiéu hon bi
boi: toc dg xoi trung binh khoang -0,23 m/nam (twong dwong dg sau x6i -0,68 m giai dogn 2014~
2017). Du bao dén nam 2026 cho thay ddy séng Hdu cé thé bi ha thap nghiém trong, nhiéu ho x0i
sdu c6 thé xudt hién — va nhing hé nay tring véi vi tri bo séng bi sat lo. Ket qud cho thdy rang
bién dong day song dong vai tro quan trong trong rui ro sat o bo va dé xudt rang cdc co quan quadn
Iy can lwu tam, trién khai gidi phdp giam thiéu thiét hai sat 16 bo séng.
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Abstract:

In this study, we employed the TELEMAC-2D hydrodynamic model coupled with the
SISYPHE sediment transport module to simulate sediment dynamics and riverbed morphodynamic
changes of the Hau River over the period 2014—2017. The results show that suspended sediment
concentrations (SSC) during the flood season are approximately four times higher than during the
low-flow season. Along the river reach, SSC declines progressively from Chau Doc toward Can Tho
during the flood period, whereas in the low-flow period the change in SSC longitudinally is minimal.
Notably, SSC levels from Chau Doc to the Vam Nao confluence are relatively low compared to the
adjacent branch (Tien River), but abruptly increase just downstream of the junction, consistent with
the transfer of about 40-50 % of the Tien River’s sediment load. Modelled bed changes indicate
predominance of scour over deposition on the Hau River: an average scour depth of —0.68 m
corresponds to a mean annual scour rate of —0.23 m/year. Forecasts to 2026 suggest severe bed
lowering and formation of deep scour holes, many of which coincide with bank-erosion hotspots.
These findings underscore that bed lowering is strongly linked to bank instability and highlight the
urgent need for management measures to mitigate bank-erosion risk.
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1.Gi6i thi¢u

DPodng bang song Ctru Long (PBSCL) (Hinh 1) 1a mot trong nhirg ving phu
sau chau thd quan trong bac nhét trén thé gioi, dac bi¢t trong viéc san Xuét va xudt
khau lvong thuc va ngudn loi thay san [1,2]. N6 ¢6 duoc 1a do két qua cia dong li
mang mot lugng phu sa ddi dio va san luong thily san rat 16n tir song Mé Kong d6
vé hang nam [3]. Dong 1 hang ndm duoc diéu tiét mot phan nho vao hd Tonle Sap
& Cambodia (dugc biét dén voi tén goi 1a bién hd); bién hd nhan dong li tir dong
chinh Mé Kéng vao mua lii va chay nguoc ra dong chinh xudng PBSCL vio mua
kiét. Chinh vi vay, bién hd 12 mot phan rt quan trong giup han ché va giam thiét
hai do Il va xam nhap man & PBSCL.

DBSCL c6 dién tich ty nhién khoang 39.000 km? véi 13 tinh va dan s6 khoang
18 triéu ngudi. PBSCL 1a viing chau thd nam & cudi dong Mé Kong. N6 dugc hinh
thanh véi dong phu sa doi dao (khoang 160 triéu tin/nam) subt tir khoang 6.000
nam trude [4]. Vé vi tri dia 1y thi DPBSCL trai dai tir bién gidi Viét Nam-Cambodia
dén bién Pong va Bién Tay véi 8 cira song (mot cira song da b boi lip). Song Tién
va song Hau 1a hai con song chinh v6i chiéu dai 1an luot 1a khoang 250 km va 220
km. P cao trung binh 1a khoang 0,7-1,2 m trén muc nudc bién, dao dong tir 3-4 m
gﬁn bién gidi va 0,3-0,5 m & céc khu vuc lan can bién.

DBSCL duogc chia thanh 4 ving chinh: ving Dong Thap Mudi (8.000 km?),
vung Tt Giac Long Xuyén (5.000 km?), ving giita song Tién va song Hau, va ving
ctra bién [5]. Vé6i san luong lta gao hang nam rat 16n, PBSCL 13 vya lta 16n nhét
clia ca nude. N6 dong gop khoang 50% lugng luong thyc thuc thyc pham va 90%
luong lua; gop phan dwa Viét Nam dung thtr 2 thé gidi vé xuat khau gao (Anthony
va cong su, 2015). Nang suat va san lugng laa gao cao mot phan 1a do luong phu
sa doi dao dugc mang theo boi dong lii. Chinh dong phu sa nay di dong gop khoang
50% lugng phan bon ty nhién va 1am cho th nhudng rat phi nhiéu [2].

Mo hinh toan di va dang duoc ap dung rong rii dé mé phong ché do thuy luc,
bun cét va thay d6i hinh thai song ¢ nhiéu noi trén thé gidi. Piéu nay 1a do sy han
ché vé céc s6 lidu thuc do (ca vé khong gian va thoi gian) do chi phi do dac thuc té
1a rit 16n. Vi vay cac sb liéu do dac chua du dé cung cap diy du cac thong tin vé
ché d6 thay lyc va bun cat. Ciing vi han ché vé s liéu nén nhitng ngudi nghién ciru
thudng dung phwong phéap phan tich d6 nhay dé hiéu chinh cac mé hinh toan. Cu
thé, ho thuong tién hanh mé phong tong quat khong can do chinh xac cao dé xac
dinh céc dai lugng quan trong c6 anh hudng chinh dén mo hinh. Sau do, cac mod
phong chi tiét hon duoc tién hanh dé xac dinh gia tri cu thé cua tung dai luong.
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Hinh 6. Ban do tong thé hé thong séng va cdc tram quan trdc thity vin 6 PBSCL

Muc tiéu ctia nghién ctru nay 1a thiét 1ap va sir dung mo phong két hop gitra
mo hinh thay dong luc 2 chiéu TELEMAC-2D véi mé hinh van chuyén bun cat va
thay d6i hinh thai song SISYPHE dé mé phong ché d6 thity luc, bun cat va hinh
thai song. Pham vi nghién ciru 1a 2 nhénh séng Tién va song Hau tir TAn Chéu, Chau
Déc dén My Thuéan, Can Tho. Giita 2 song nay ndi v6i nhau qua séng Vam Nao
(Hinh 1).
2. S6 liéu va phuong phéap nghién ciru

2.1. 86 liéu sir dung

S6 liéu dau vao cho mod hinh 1a luu lugng, muc nude va néng do bun cat lo
limg tai tram Tan Chéau, Chau Ddc, Vam Nao, My Thuan va Can Tho. Liét tai li¢u
theo ngay hodc gid tir nim 2014 dén nam 2017. Ngoai ra, dia hinh ddy song ciing
duoc thu thap vao nam 2014 va 2017.

2.2. Phwong phap nghién ciru

Nghién ctru st dung mé hinh Sisyphe c6 thé ndi hodc ngoai két hop voi mod
hinh Telemac-2D. Trong truong hop ngoai két hop, ché o thuy dong luc hoc va
hinh thai song dugc mo6 phong ddc 1ap. Trudc tién, ché do thuy dong luc hoc dugc
mo phong bang mo hinh Telemac-2D vdéi gia dinh day song khong x6i. Sau d6, két
qua nay, chu yéu 1a do sau va van tdc, s& duoc dua vao 1am sb liéu dau vao cho mé
hinh Sisyphe dé mé phong su thay d6i day song. M6 hinh ngoai két hop chi nén
ding trong cac trudng hgp md phong don gian. Trong truong hop ndi két hop, tai
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mdi bude thoi gian, gia tri tng sudt day va cac yéu t6 thuy dong luc khac duge mod
phong bing cach giai phwong trinh lién tuc va phuong trinh dong luong trong
Telemac-2D sé& ty dong chuyén sang mé hinh Sisyphe dé mé phong van chuyén bun
cat va thay doi day séng. Sau do, cac gia tri mo phong tir Sisyphe s& duoc chuyén
sang Telemac-2D dé tinh cho budc thoi gian tiép theo. Trinh tu nay s& dugc lap lai
cho dén khi qué trinh m6 phong két thic.

banh gia do tin cay ctia mo hinh

Hé s6 twong quan (R?) va hé sb Nash-Sutcliffe (NSE) va sai s6 toan phuong

trung binh (RMSE) thudng duoc ding dé danh gia do tin cdy ctia mé hinh:
2

ni(yi xﬁ)_iyiiﬁ

R2 — - i=1 i=1 - (9)
V() (8
S f)
NSE=1-+L— (10)
Z(yi _J_}i)z
i(yi _f;')z
RMSE=:2 (11)
n

Trong do, yi, i=1, 2, ...n1a s6 liéu thuc do v&in giatri; fi, i=1,2, ...nla gid tri
mo phong twong tng véi yi. R> and NSE dao dong tir 0 dén 1: gia tri cang 16n thi
mo hinh cang tin cdy. RMSE c6 gia tri duong 16n hon 0: gia tri cang nhé cang c6
do tin cay cao.
3.Thiét 1ap mé hinh cho PBSCL

3.1. Thiét lip mé hinh

Mo hinh duoc thiét 1ap cho séng Tién, Hau, Vam Nao tir TAn Chau, Chau Doc
dén My Thuéan, Can Tho (Hinh 2). Lu6i dang tam giac c6 chiéu dai canh 14 80 m &
song chinh va 30-40m ¢ céc song nhanh. Do do, ving nghién ctru dugc chia ra hon
100.000 diém ludi va hon 200.000 6 ludi. S liu dia hinh 123 DEM duoc do vao
nam 2014.
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Hinh 7. Thiét Iip mé hinh Telemac-2D két hop Sisyphe.

3.2. Diéu ki¢n bién va diéu ki¢n ban diu

C6 4 bién trong mod hinh (Hinh 2). 2 bién thugng luu tai Tan Chau va Chau
Péc dung s6 liéu luu luong va ndng do bun cat theo gio. 2 bién ha luu tai My Thuan
va Can Tho dung sé liéu muc nudc the gid va sy dich chuyén ty do qua bién cta
nong do bun cat. Trong mo hinh nay, chiing toi chi md phong bun cat lo ling cua
thay d6i hinh thai song do bun cat day & PBSCL chiém chua t6i 1% tong lwong
bun cat. Su thay d6i luu lugng va muc nudc tai cac bién dugc thé hién trong Hinh
3.
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Hinh 8: Diéu kién bién thuong va ha lyu trong  Hinh 9: Pudng phéan bé hat phu sa lo ling &
mo hinh. DPBSCL vao thang 8/2017.
Hon 95% bun cat lo lung 1a bun va sét (Hinh 4) trong khi d6 hon 90% bun cat
day 1a cat. Vi vy mo hinh Sisyphe str dung phwong trinh bun cat hdn hop dé mé
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phong ché d6 bun cat va thay ddi day song. Vi chi c6 khoang 5% hat bun duoc chira
trong tram tich day nén chang t6i chi mé phong bun cat 16 limg tai cac bién thudc
dang két dinh. Ti 1¢ ban dau cta bun cat day 1a 95% la bun cat rdi rac (cat) va 5%
1a bun cat két dinh. Puong kinh dso dugce st dung dai dién cho dudng kinh cia hat
bun cat; dso = 12.63 pm cho bun cat két dinh va dso = 214 pm cho bun cat roi rac.

Diéu kién ban dau cia mé hinh chinh thire duoc 14y tir két qua chay khai dong
nong (hotstart) cho 10 ngay véi gid tri luu lugng, muc nude va néng do bun cat 1a
hing sd. Trong mo phong hotstart, chiing t6i st dung ddy séng khong thay d6i cao
trinh.

3.3. Higu chinh va kiém dinh mé hinh

Hiéu chinh mo hinh két hop la rat phtrc tap vi cé rat nhiéu dai luong rat nhay.
Chung t6i da chay hon 100 1an dé hiéu chinh va kiém dinh mé hinh cho giai doan
2014-2017. Chung t6i thay rang, hé sb nham 1a dai lugng anh hudng nhiéu nhat dén
md hinh thuy dong luc hoc. Trong khi do, hé s6 M va ung suét gi61 han x6i ¢6 anh
hudng 16n nhat dén mo hinh x6i. Van tc lang va van tdc boi gidi han c6 anh hudng
16n nhat ¢én mo hinh boi trong Sisyphe. Bang 1 cho thiy rang cac hé sé R?, NSE
va RMSE kha cao cho c4 mé hinh thuy dong luc hoc va van chuyén bun cat. Sy
turong quan giira s6 lidu thuc do va gia tri md phong duoc thé hién trong Hinh 5-6.
Tir cac két qua hi¢u chinh mé hinh cho thay ring mé hinh duoc thiét 1ap co do tin
cay cao, phu hop véi viéc mod phong & vung nghién ciru.
Bdng 1 Gid tri ciia R?, NSE va RMSE trong qud trinh hiéu chinh va kiém dinh mé hinh

Tram Muc nudce N6ng d0 bun cat
RMSE (m) | NSE | R? RMSE NSE | R?
(g/m’)
Vam Nao 0.12 0.81 | 0.89 0.04 0.69 | 0.83
Cao Lanh 0.09 0.94 | 0.94
Long Xuyén | 0.07 0.96 | 0.98
s Measured + Simulated
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Hinh 10. Muc nudc thuc do va mé phong tai tram Cao Lanh va Long Xuyén
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Hinh 11. Cao trinh ddy séng thuc do va mé phong tai 6 mdt cdt dién hinh

3.4. Kich ban mé phong

Chung t6i md phong 3 kich ban dé danh gia sy anh huéng cua sy sut giam
bun cat dén thay d6i hinh théi séng tir nam 2017 dén 2026 (10 nim). Kich ban 1 st
dung Iuu lugng va bun cat ciia nam 2017 va giit nguyén dén nam 2026. Trong kich
ban 2, chiing t6i sir dung luu lugng 2017 va giit nguyén dén 2026 nhung giam nong
d6 bun cat theo thang vdi cac ty 18 dugc thé hién trong Bang 2. Theo nghién ciru
ctia Binh [1] néu 133 dap duoc xay dung o luu vuc song Mé Kéng thi chi c6 4%
luong bun cat (so v6i thoi ki chua x4y hd) dén dwgc PBSCL. Vi vay, sau khi chinh
Iy, chung toi giam 85% lwong bun cat ctia nam 2017 trong kich ban 3. Cu thé 1a
ham luong bun cat ciia ndm 2017 s& giit nguyén tir 2017 dén 2019; sau d6 giam
85% vao nam 2020 va giir nguyén luong bun cat cia nim 2020 dén 2026.
Bang 2: Sw sut giam nong dg bun cat theo thang trong kich ban 2

Théng | % cua | Tong lugng tram tich trugc | Ty 1& giam tram tich | % giam lugng tram
nam xay dap (Mt/yr) (triéu tAn/nim) tich hang nam
6 2.5 4.2 -0.1 23
7 10.0 16.7 -0.35 -2.1
8 243 40.6 -0.65 -1.6
9 27.1 45.2 -0.97 -2.1
10 19.4 323 -0.95 -3.0
11 10.0 16.6 -0.76 -4.6
12 4.1 6.7 -0.36 -5.3
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4.Két qua va Thio luin

4.1. Ché dp bun cat 16 liing trén song Hiu

Hinh 7 thé hién su thay d6i theo khong gian cua ndng d6 bun cat 1¢ ling &
DPBSCL trong mua lii dwoc md phong bang md hinh. Nhin chung, ndng d6 bun cat
& song Hau thap hon nhiéu so voi ndng d6 bun cat ¢ song Tién vi hon 80% luong
nudc va bun cét tir sdbng Mé Kong duge van chuyén qua séng Tién. Nong do bun
cat tai tram Chau Pdc chi béng khoang mot nira néng do bun cat ¢ tram Tan Chau.
Trong khi d6 ndng d6 bun cat tai tram Can Tho va My Thudn 13 twong duong nhau.
Trén séng Hau, ndng d6 bun cat tai ngd 3 song Hau va séng Vam Nao c6 sy thay
d6i 16n. Cu thé, phia thuong luu ngd ba séng nay, nong do bun cat trén song Hau
rat thap, thuong nho on 0.2 g/l. Nhung ngay phia ha luu nga ba song, ndng d6 bun
cat ting dot ngdt 1én hon 0.3 g/l. Sy ting nay 1a do su chuyén tai bun cat tir séng
Tién sang song Hau qua séng Vam Nao. Mot diém quan trong nita 1a ndng d6 phu
sa ¢6 xu hudng giam theo hudng tir Chau Ddc vé Can Tho.

Trong mua it nudc, ndong do phu sa trén DBSCL nhin chung 14 thip hon rat
nhiéu so v6i mua lii. Cu thé, ndng d6 phu sa vao thang 8 nam 2014 cao hon khoang
4 1an néng d6 phui sa vao thang 11 nim 2014. Mot trong nhitng két qua quan trong
clia md hinh 13 séng Tién chuyén khoang 40-50% lugng phu sa sang song Hau
thong qua song Vam Nao trong giai doan thang 6 dén thang 12 ndm 2014. Trung
binh cho giai doan 2014-2017, ti 1€ nay la 44%.

Tan Chau
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Hinh 12. Phdn b6 néng do phit sa doc song Hau vao mua lii
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4.2. Sw thay doi hinh thdi séng trén soéng Tién va song Hiu tiv 2014 dén
2017
Hinh 8 biéu dién su thay doi hinh thai séng duoc mé phong tir 2014 dén 2017.
Nhin chung, day song Vam Nao bi x6i nhidu nhat. Séng Hau bi bdi nhiéu hon va
X6 it song Tién. Két qua md phong cho thdy rang, do sau x6i rong (hiéu cua x6i va
bdi) trung binh tir ndm 2014 dén 2017 cta sdong Vam Nao, song Tién va song Hau
lan luot 13 -2.38m, -1.12m va -0.68m. Céc gia trji nay tuong tng véi tbe do x6i 1a -
0.79, -0.37 va -0.23 m/nam. Tong lugng tram tich day song bi x6i trung binh & khu
vue md phong trong giai doan 2014-2017 13 hon -65.3 triéu m*/nam (14 hiéu sb gitta
thé tich bi x6i va thé tich bi boi). Co thé thiy rang, x6i 16 day song chit yéu dién ra
& nhirg doan séng cong va nhimng noi dong song bi thu hep c¢6 vén tc 16n. Trong
khi d6 day song ¢ cudi nhitng cii lao va cdn thuong bi bdi khi ma van toc dong chay
nho. Do sau x6i trung binh mit cat trén séng Hau 16n nhat dat gan -3 m; trong khi
d6 d6 cao bdi trung binh 16n nhit khoang 1 m. Poan ¢ day séng bi x6i 16n nhét 1a
tir Chau Ddc dén Long Xuyén va khu vuc Can Tho, dic biét khu vuc nga ba song
Hau va Vam Nao.
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Hinh 13. S thay déi hinh thdi séng tir nam 2014 dén 2017
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Hinh 14. Vi tri nhitng hé x6i dién hinh dwegc mé phong bang mé hinh 2 chiéu

Dic biét, chiing t6i xac dinh duoc nhiéu hd x6i xuat hién trong pham vi nghién
ctru, chang han nhu tai ving A, B, va C trong Hinh 9. Tai nhirg hd x6i nay, toc do
X6i trong ndm 2015 1a nhé nhét trong giai doan md phong vi day 1a nam co luu
lwong dén 1a thap nhat do hién twong El Nina gay ra. Trong khi d6, toc do xoi ciia
nam 2017 13 16n nhat vi luu lugng dong chay 16n nhung ndng d6 phu sa lai rat nho.
Nong d6 phu sa nhé 1a do anh huéng cua cac dap & thuong ngudn da ngan chin
dong phu sa chay vé DBSCL. bic biét, tur két qué md phdéng va khao sat thuc dia
chung to1 théy réng, nhiing vi tri xuat hién hé x6i da sb trung véi cac khu vuc x61
16 bo song da va dang dién ra rat nghiém trong. Hinh 10 thé hién mét vai vi tri dién
hinh cho thay sy twong dong giira vi tri xuat hién hd x6i va x6i 16 bo song. Dic biét,
ching t6i mo phong duoc mot hd xo6i rat sdu ngay tai nga ba song Hau va Vam Nao
(ving C). Tai khu vuc nay, vi tri sdu nhat da bi x6i dén -5.5m cho giai doan tir 2014
dén 2017. Pic biét, day la khu vuc da xay ra sat 16 bo song rat nghiém trong vao
ngay 22 thang 4 nim 2017, c¢6 chiéu dai 130m va bé rong 30m. Ngoai ra chung t6i
ciing kiém tra hinh anh vé tinh tai cac khu vuc hd x6i. Chung t6i ciing nhan thay
réng tai nhiing vi tri hé x6i thi bo song rat khong 6n dinh va nhiéu doan bi sat 1¢ rat

nghiém trong.
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Hinh 15. Két qua mé phong

Két qua mo phong: a) thay d6i hinh thai song tir 2014 dén 2017 va b) van tdc
dong chay. Mot vai vi tri hd x6i tring véi cac khu vuc sat 16 bo song. Hinh anh
dugc chup vao dot thyc dia vao thang 6/2019.

4.3. Dw bdo sw thay déi hinh thdi séng dén niam 2026 do sw sut giim bin
cat

Céc nghién ciru trude ddy & PBSCL két luan rang, cac nguyén nhan chinh
gdy ra su thay doi hinh thai song bao gém xay dap ¢ thugng ngudn, bién d6i khi
héu, khai thac cat va nudc bién dang [6,7,8,9,10,11,12]. Tuy nhién anh hudng cua
bién d6i khi hau c6 tinh khong chic chin do mdi nghién ctru ¢6 nhiing két qua khac
nhau [13,3]. Vi dy, [8] cho rang bién d6i khi hau lam giam lwong bun cat & luu vuc
song MéKong, nhung [11,12] lai cho rang bién d6i khi hau s& lam tiang cuong do
va tAn suét cua cac tran mua cuc doan, dan dén tang lugng bun cat bi x6i 16 trén luu
vuc. [3] két luan rang dap trén luu vue Mé Kong 13 nguyén nhan chinh gy ra sy
thay doi ché d6 bun cat & PBSCL, vuot xa anh hudng cta bién d6i khi hau va nude
bién dang. Ngoai ra, [6] két luan rang, dap chinh 13 nguyén nhan sé mot gay ra su
sut giam bun cat @ PBSCL, tir d6 dan dén x6i 1 day song. Ngoai ra anh hudng ciia
dap dén x6i 16 day song 16n hon rit nhiéu so véi anh hudng cua khai thac cat. Vi
véy, chung t6i chi mo phong cac kich ban anh hudng cua sy sut giam bun cat dén

thay d6i hinh thai song trong nghién ctru nay.
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Hinh 17. Dy bdo x6i 6 ddy séng cho giai doan dén nam 2026 trong Kich ban 3.

C6 nhiéu hé x6i duoc hinh thanh. Pa phan vi tri cac hd x6i trung véi khu vuc
c6 bo song bi sat 16. Cac anh sat 1& bo song dugce chup trong dot khao sat thuc dia
thang 6/2019.

Két qua mo phong cho thiy rang, song Vam Nao sé& bj x6i 16 nhiéu hon song
Tién va song Hau (Hinh 11). Vi du, d6 sau x6i trung binh ctia day séng Vam Nao,
song Tién va séng Hau vao nim 2026 so v6i nam 2017 trong Kich ban 3 (bun cat
giam gan 85%) 1an luot 13 -3.2m, -2.31m va -1.66m. Phia trén song Vam Nao, x6i
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16 d4y song Tién nghiém trong hon day song Hau, nhung diéu nguoc lai & phia dudi
song Vam Nao, tirc 13 x6i 16 trén séng Hau nghiém trong hon séng Tién. Theo doc
song thi x6i 16 day 6ng Tién va song Hau & phia trén séng Vam Nao nghiém trong
hon phia dudi song Vam Nao. Chung t6i wdc tinh tong lwong bun cat dy song trong
pham vi nghién ciru bi mat di tir nam 2017 dén 2026 1a khoang -2.47 va -3.32 ty m
cho Kich ban 2 (bun cat giam 17.5%) va Kich ban 3 (bun cat giam gin 85%), tuong

ung tang khoang 23% va 65% so véi Kich ban 1 (bun cat khong gidm).

Trong gia doan md phong, c6 nhiéu hd x6i duoc hinh thanh (Hinh 12). Mot
vai vi tri dién hinh trén song Hau gdm khu vyuc ngi ba song Hau-song Vam Nao,
khu vuc Long Xuyén, Can Tho. H6 x6i sau nhat 14 tai vi tri giao nhau giita song
Hau- song Vam Nao. Pay ciing chinh 1a noi c¢6 bd song bi sup 1& vao nam 2017.
That ra, hd x6i nay dugc phat trién lién tuc tir nim 2014 (hodc c6 thé tir trude nhung
vi nghién ctru nay chi mé phong tir nim 2014). Pay song bj x6i 10n nhét tai hd x6i
nay trong kich ban 3 1én dén -16m vao nam 2026 so v&i 2017. Dic biét, d6i chiéu
v6i két qua dot khao sat thang 6/2019 va hinh anh vé tinh thi chung t6i nhan thay
rang, vi tri cac hd x6i ndy da phan tring véi vi tri cac khu vuc co bo séng da va
dang bi x6i 16 nghiém trong. Do d6, mdt 1an nita chung t6i cho rang cac hd x6i nay
trong twong lai s& 1am gia ting muc d6 x6i 16 bo song. Pay 1a diéu ma chinh quyén
dia phuong can dic biét chu y dé c6 nhing giai phap pht hop nham giam thiéu thiét
hai vé ngudi va tai san.

5. Két lun

Trong nghién ciru nay, ching t6i da sir dung mé hinh Telemac-2D két hop véi
mo hinh Sisyphe d¢é mo phong ché d6 bun cat va thay do6i hinh thai séng cho giai
doan 2014-2017. Chung t6i thdy rang, ndng do bun cat trén song Hau vao mua li
16n hon mua kiét khoang 4 1an. Doc dong song, nong d6 bun cat giam dan tir Chau
DPéc vé Can Tho. Vao mua kiét, ndng d6 bun cét thay doi khong nhidu doc song
Hau. Pac biét, néng d6 bun cat tir Chau Béc dén nga ba song Hau va Vam Nao kha
thap so v6i song Tién, nhung dot ngdt ting ngay sau nga ba song nay. D6 1a do séng
Vam Nao d3 van chuyén khoang 40-50% lwong bun cat ctia song Tién sang. Nho
su van chuyén nay, ham lugng bun cat tai khu vuc Can Tho trén song Hau va M§
Thuén trén séng Tién 13 trong duong nhau.

T m6 hinh mo phong cho giai doan 2014-2017, day song Hau bi x6i nhiéu
hon bj bdi. Cac vj tri bi x6i thuong 1a nhiing noi c6 doan song cong va noi c6 van
tbc dong chay 16n do dong song bi co hep. Nhirng noi bi bdi thudng & cudi cac cu
lao va con. Do sau x6i trung binh cho toan khu virc nghién ctru trén song Hau tir
2014 dén 2017 1a -0.68 m, twong duong véi toc dd x6i -0.23 m/nim. Ngoai ra,
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chung t61 xac dinh dugc nhiéu vi tri c6 hd x6i rat sau trong khu vuc nghién ctru, dic

biét 13 ngay nga ba séng Hau va Nam Nao. Nhitng vi tri ndy ddng thoi ciing 14 noi

c6 bo song rat khong 6n dinh va trong nhiéu trudng hop 13 nhitng noi c6 bo song bi
sat 16 rat nghiém trong.

Mo phong du bao dén nam 2026 cho thay, day song Hau bi ha thap rit nghiém
trong. Pac biét, co nhiéu hd x6i sdu co thé s& hinh thanh. Diéu dang luu y 1a cac hd
x01 sau nay da ph'?ln trung voi vi tri cac doan song bi sat 16 bo. Do do co thé nhan
dinh ring, x6i 1¢ day song s& tao ra nguy co rat cao lam cho bd song bi sat 1. Do
do6, két qua nghién ctru ciia chung t6i rat dang dé cac cap chinh quyén dja phuong
lwu tAm nham c6 nhitng giai phap thich hop dé giam thiéu thiét hai do sat 16 bo song
gay ra.

Loi cam on
Bai bao nay sir dung sd liéu cuia dé tai: Nghién ctru tic dong anh huong cua

cac 16ng, bé c4 trén séng dén co ché x6i 16 1ong song khu vuc Song Tién; Ma s6 dé

tai: VASTO05.01/24-25

Cam két ciia cac tac gia
Tat ca cac tac gia c6 tén trong bai bio cam két sy dong thuan va khong co

xung dot 1oi ich trong cong bd khoa hoc tai bai bao nay.
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