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TOM TAT

Trong nghién ciru nay, ban do nguy co sat 16 cho séng Mdi Dam va
rach Xéo Chéi thudc hé théng song, kénh chinh tai xa Chdu Thanh,
thanh phé Can Tho dd dwgc xdy dwng nham gop phan hé tro cong tac
quan ly va quy hoach ven bo. Dua trén khdo sat thuc dia va nghién
cttu trede, bon yéu té chinh gom dia chdt, hinh thai dong chdy, vdn
toc dong chay va tdi trong ven bo dwoce lea chon dé xdy dung cdc ban
d6 thanh phan. Dit liéu tai cdc mat cdt dwoc ngi suy trong moi trwang
hé thong thong tin dia ly, viéc phan cdp theo thang 5 mirc nguy co va
tich hop bdang mé hinh chong op ¢6 trong 6 dwoc thiee hién dia trén
phirong phép phan tich thir bac. Két qua cho thdy séng Mai Dam cé
nguy co sat 16 cao voi 41,3% chiéu dai thudc mikc nguy co cao, rach
Xéo Chéi cé nguy co thap hon (17,6%). Ban do nguy co tong hop cho
thay diéu kién dia chat va tdi trong ven bo la cdc Yéu té chi phoz on
dinh mdi bo. Phwong phdp dé xuat c6 thé dwgc dp dung cho cdc hé
théng song, kénh twong tw tai khu viee Pong bang séng Ciru Long.

Tir khéa: Ban d6 nguy co, mdt én dinh mdi doc, sat 16 bo séng, thanh
pho Can Tho

ABSTRACT

This study develops riverbank erosion hazard maps for the Mai Dam
River and Xeo Choi Canal, which belong to the main river and canal
system in Chau Thanh Commune, Can Tho City, contributing to the
support of riverbank management and planning. Based on field
surveys and previous studies, four main factors, including geological
conditions, channel morphology, flow velocity, and bank side loading,
were selected to construct the component hazard maps. Data at the
cross sections were interpolated in a geographic information system
environment, classified into five hazard levels, and integrated using a
weighted overlay model based on the Analytic Hierarchy Process. The
results show that the Mai Dam River has a high erosion hazard, with
41.3% of its length classified as high hazard, whereas Xeo Choi Canal
presents a lower hazard level of 17.6%. The integrated hazard map
indicates that geological conditions and bank side loading are the
dominant factors controlling riverbank slope stability. The proposed
method can be applied to similar river and canal systems in the
Vietnamese Mekong Delta.

Keywords: Hazard map, Can Tho city, slope instability, riverbank
erosion
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1. GIOI THIEU

Trong nhimg nim gan day, hién twong sat 16 bo
song va kénh rach tai khu viuc Pong bang séng Ciru
Long (BBSCL) dlen b1en ngay cang phuc tap, gy
thiét hai ddng ké vé ha tang, nha ¢ va sinh ké cua
nguoi dan (Duy et al., 2025). Sy gia tang sat 16 duoc
cho 1a két qua ctia tuong tac gilta cac yu t6 tu nhién
va nhan sinh, bao gdm suy giam ngudn bun cét, thay
dbi ché do dong chay va khai thac tai nguyén long
song (Anthony et al., 2015; Minderhoud et al.,
2019). Bén canh cac dong séng 16n nhu Tién va
Hau, hé thdng song kénh quy mé nho tai khu vuce
dan cu ciing ghi nhan nhiéu diém mét 6n dinh bo voi
quy mo ngdy cang gia tang, phan anh tinh nhay cam
cia nén dat yéu dic trung trong ving chau thd
(Thing va ctv., 2025; Ty va ctv., 2022).

Sat 16 bo song 1a qua trinh dia mao phirc tap lién
quan dén x6i chan bo, suy giam khéi dat phan ap va
mét 6n dinh mai déc (Bishop, 1955). Céc yéu té nhu
dic diém dia chit nén, hinh thai cong udn dong
chay, van tdc dong chay va tai trong cong trinh ven
bo duoc xem la nhitng nhén té chi phéi truc tiép dén
on dinh mai bo. Trong diéu kién kénh rach nho, su
két hop giita nén dat yéu va tai trong xay dung ven
bo ¢6 thé 1am giam hé sé 6n dinh mai, dan dén nguy
co trugt va sup 16 bo tang cao (Phat va ctv., 2022).

Nhiéu nghién ciru ngoai nudc da tiép can danh
gia sat 16 thong qua phan tich anh vién thdm, mo
hinh 6n dinh mai doc va phuong phap da tiéu chi két
hop hé thng thong tin dia 1y (GIS) nham xay dung
ban d6 nhay cam sat 16 (Malczewski, 2006; Rejaur
Rahman et al., 2025). Tuy nhién, vié¢c st dung anh
vé tinh d6 phan giai thap nhur Landsat hodc Sentinel
thudng phu hop véi cac khu vye rong 16m, trong khi
sai s6 theo don vi pixel c6 thé anh huong dang ké
dén @6 chinh xac khi 4p dung cho cac tuyén kénh
rach nho.

Tai Viét Nam, cac nghién ciru vé sat 16 bo song
cha yéu tép trung vao cac séng 16n va huéng dén
phan tich nguyén nhéan hodc danh gia 6n dinh tai mot
s6 miat cit (MC) dién hinh (Bang va ctv., 2021).
Trong mdt sd nghién ctru, phuong phap phan tich
thr bac (AHP) ket hop GIS da dugc ung dung dé
xéac dinh trong sb cac yéu t6 nguy co va thanh lap
ban dd _phan vung sat 16, cho thay tiém ning cua
céch tiép can tich hop trong hd trg quan 1y khong
gian (Lan va ctv., 2020). Tuy nhién, d6i v6i hé thong
kénh rach quy mo6 nhé tai khu vuyc dan cu, cac
nghién ctru tich hop ddng thdi nhidu yéu té nguy co
trong mé hinh khong gian van con han ché, dic biét
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khi xét dén vai trd cua tai trong ven bd va bién d6i
hinh thai dong chay cuc bd.

Do d6, ¢6 thé nhan thay khoang trong nghién ctru
sau: (i) chua c6 nghién ciru nao tich hop ddng thoi
cac yéu té nguy co dinh lugng trong mé hinh khong
gian GIS cho hé théng kénh rach quy mé nhé & khu
vue dan cu; (ii) cac nghién ctru hién c6 chu yéu tap
trung vao séng 16n hodc phan tich timg yéu t6 riéng
1¢, chua phan 4nh co ché tuong tac da yéu té dic
trung ctia kénh rach do thi ving chau thd. Diém méi
clia nghién ctru nay 1a dé xuat quy trinh tich hop
GIS-AHP 4ap dung truc tiép cho cép x4, su dung dir
liéu khao sat thuc dia lam dau vao dinh luong thay
vi chi dua vao danh gié chuyén gia.

Tir thyc tién d6, nghién ciru nay duoc thyc hién
nham xay dyung ban d6 nguy co sat 16 cho hé thong
song kénh chinh tai xa Chau Thanh, thanh phd Can
Tho théng qua viéc tich hop céc yéu td dia cht, hinh
thai dong chay, van téc dong chay va tai trong ven
bo. Muc tiéu cu thé gdm: (1) xay dung bon ban do
nguy co thanh phan theo cac yéu té dia chit, hinh
thai dong chay, vén toc dong chay va tai trong ven
bo; (2) tong hop ban dd nguy co tich hop bang
AHP-GIS va (3) xac dinh phan b6 khong gian cia
céc doan nguy co cao nham hd tro quan Iy va quy
hoach ven bd. Két qua nghién ciru gop phan lam 13
phan b6 khong gian cta nguy co sat 10, dong thoi
cung cp co s& khoa hoc cho cong tic quan 1y, quy
hoach va giam thiéu rui ro sat 16 tai khu vuc nghién
ctu (KVNC).

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vwc nghién ciru

KVNC thudc xa Chau Thanh, thanh phd Can
Tho, nam trong ving tram tich tré ciia PBSCL véi
nén dia chét chi yéu 1a dt sét va bun sét bio hoa
nude. Hé thong song kénh chinh trong khu vuc ¢6
bé rong trung binh tir 30 dén 120 m va do sau dao
dong khoang 3 dén 6 m tlly theo mua va ché do thuy
vin. Nhiéu doan kénh c6 hinh thai cong udn cuc b9,
lam xudt hién sy phan b6 khong dong déu vé do sau
va do déc mai bo, tir d6 anh huong truc tiép dén
truong van toc dong chay va xu hudng x6i 16
ven bo.

Hai tuyén kénh dai dién dugc lya chon nghién
ctru, bao gdm: séng Mai Dam va rach Xéo Chdi
(Hinh 1). S6ng Mai Dam 1a mot nhanh két ndi song
Hau véi hé théng kénh ndi déng tinh Hau Giang,
chay qua khu vuc thi trAn Mai Dam véi nhiéu doan
cong manh da ghi nhan hién tugng sat 16 dang Kké.
Chiéu dai doan song nghién ctru 1a 5,54 km voi
chiéu rong khoang 90 m. Tai khu vuc nha may gidy
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Lee & Man Viét Nam, bo song da duoc gia ¢b bing
hé thong ké bé tong du tmg luc tuwong ddi kién cd,
trong khi bo ddi dién chua dugc bao vé van xuét
hién x6i 16 doc theo tuyén. Rach Xéo Chdi nam tai
trung tdm huyén Chau Thanh, khu vyc chg Nga Sau,
noi giao nhau cua sau tuyén séng rach. Diac diém
giao thoa dong chay tai ddy tao ra diéu kién thuy
dong luc phuc tap, khién doan rach Xéo Chdi tro
thanh mot diém nong sat 1¢ cua khu vuc. Nghién ctru
duoc thyc hién tai chdy trong do thi cua rach véi
chiéu dai doan rach nghién ctru 1a 1,38 km véi chiéu
rong dao dong tir 35 dén 40 m.
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Vé diéu kién dia chat va sir dung dét, khu vuc co
nén dit yéu vai sirc khang cat thap va kha nang chiu
tai han ché, trong khi dan cu phan bd day dac doc
hai bo kénh. Nhiéu cong trinh nha &, dudng giao
thong va ha tang dugc xay dung sat mép bo, 1am gia
tang tai trong tic dong 1én mai déc. Pong thoi, khu
vuc chiu anh hudng ctia dao dong myc nude do ché
do triéu tir song Hau, gay bién ddi ap luc nudc 15
rong trong khéi dat ven bo. Su két hop giita nén dat
yéu, tai trong ven bo va bién dong muyc nudce tao nén
diéu kién thuén loi cho qua trinh mat én dinh mai bo
va phat sinh sat 10 trong nhitng nim gan day.
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Hinh 1. Khu vue nghién ciru va cac mat ciit khao sat

Ghi chii: séng Mdi Dam (4), rach Xéo Choi (B).

2.2. Thu thap va xir Iy dit liéu

Nghién cuu hién tai ké thira toan bo dir lidu tir
Phat va ctv. (2022). Dit liéu ké thira bao gdm: (i) s6
liéu dia chét tir S6 Nong nghiép va Méi trudng tinh
Hau Giang cii (2018), gdm 3 16p dit tai song Mai
Dam va rach Xéo Choi; (ii) MC ngang 1ong song do
tai 6 MC séng Mai Dam va 5 MC rach Xéo Choi
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bing may siéu am Hondex PS-7; (iii) van toc dong
chay do tai cac MC ngay 21 va 25/06/2022 bing
thiét bi MIDAS-ECM; (iv) két qua phan tich thanh
phﬁn hat bun cat (dso) tai cac vi tri dac trung va (v)
hé sé 6n dinh mai bd (FS) theo 4 truong hop (TH)
tai trong (Bang 1). Ngoai ra, trong sé AHP dugc xéac
dinh tir khao sat 44 chuyén gia thuy loi vi ty s nhét
quan CR = 0,012 < 0,1 ciing dugc ké thira dé xay
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dung cong thirc (1) dé téng hop nguy co sat 16 &

phan sau.

Biing 1. Bing tong hop céc sb ligu va ngubn sb
li¢u str dung d€ xay dyng 04 ban do nguy
co theo 04 y€u to

Yéu to Loai sb liéu Nguodn
.+ Chitiéucoly 3 16p dit, Phat va ctv.
bia chat hé s6 FS (2022)
Hinh thai DPuong b sb hoa GIS, ty Phat va ctv.
dong chay s6 L/L! (2022)
Vantdc  Vantdc dotai 11 MC  Phat va ctv.
dong chay ngay 21 va 25/06/2022 (2022)

Tai trong H¢ s6 FS mai bo theo cac Phat va ctv.
ven bo TH tai (2022)

Ban dd nén KVNC duoc xay dyng tir anh v¢ tinh
Google Earth c6 d9 phan giai cao tai thoi diém gan
nhét voi giai doan nghién ctru. Anh dugc tai vé va
hiéu chinh hinh hoc dua trén hé toa d6 VN-2000
nhim dam bao do chinh x4c khong gian. Cac ddi
tugng chinh nhu duong bo kénh, mép taluy, khu dan
cu ven bo va hé thong giao thong dugc sé hoa thi
cong trong mdi truong GIS. Qua trinh s6 hoa dugc
thuc hién theo tirng doan kénh dé dam bao tinh lién
tuc hinh hoc va han ché sai 1éch bién.

2.3. Xiy dung ban d6 nguy co sat ¢

2.3.1. Thang danh gid nguy co cho timg yéu t6

Thang danh gia mic do nguy co tai bién néi
chung va sat 16 n6i riéng thuong co it nhit 2 cap va
nhiéu nhét 12 7 cép. S6 lugng cac cap phu thude vao
muc tiéu nghién ciru, mirc do tai liéu c6 thé co va ti
1¢ nghién ctu. Thang danh gid muc do nguy co
thuong duge dién ta theo muc d¢ ting 1én nhu sau:
yéu (nhe, thap), trung binh (vira) va manh (néng,
cao) voi thang 3 cap; rt yéu (rit nhe, rat thap), yéu
(nhe thip), trung binh (vira), manh (nang, cao) va
rit manh (rit ning, rit cao) voi thang 5 cap (Lan va
ctv., 2020).

Trong nghién ctru nay, tac gia da chon thang 5
cAp (rat thap, thép, trung binh, cao, rit cao) va tuong
g v6i thang diém s tir 1 dén 9, twong tw nhu thang
diém so sanh cip thong minh cua phwong phap
AHP. Hai ing dung cua thang diém trong nghién
clru nay can dugc phan biét, bao gom: (a) thang so
sanh cdp AHP (1 — 9 cua Saaty, 1980) dung trong
bude xac dinh trong 50 (wi) bang ma trén so sanh
cdp nxn, tinh nhat quan kiém tra bang ty s6 CR =
CI/RI < 0,1 va (b) thang phan cip nguy co khong
gian chi dung nam gia tri le (1, 3, 5, 7, 9) dé gan
diém M; tuong Umg nam cép: rat thap, thap, trung
binh, cao va rat cao. Céc gia tri chin (2, 4, 6, 8) 1a
muc trung gian trong budc so sanh cdp va khong
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xudt hién trong ban d6 phan cap khong gian (Phat va
ctv., 2022). Phuong phap AHP duoc chon vi tich
hop duoc nhiéu tiéu chi khong ddng nhét va cung
cip co ché kiém tra nhét quan (Malczewski, 2006;
Saaty, 1980).

Tir két qua tinh toan 6n dinh mai bd & cac TH; ti
s6 d6 cong dong chay va két qua do dac van téc dong
chay & cac MC da duoc tinh toan, tac gia tién hanh
ndi suy ra cac gia tri & doan gitra cac MC va hinh
thanh md hinh dir li€u Digital Elevation Model
(DEM) cua cho mdi yéu to trén phan mém GIS. Viéc
phan cap nguy co theo 5 cap d6 da quy udc da dugc
tlen hanh va thu duoc ban dd nguy co sat 16 clia timg
yeu t6.

Qua trinh phén cép gia tri nguy co cho cac ban
d6 thanh phan nhu sau:

Pia chdt: Mai bd séng co ciu tao tir dat nén
thanh phan dia chét tot hay x4u 1a yéu t6 quyét dinh
dén su 6n dinh. Trong pham vi nghién ctru nay, dia
chat mdi con song dugc cho 1a dong nhat. Két qua
khao sat MC va phan tich h¢ s6 6n dinh mai b bang
phuong phéap phan tir hitu han cho thiy d¢ ddc tai
cac mai by ¢6 su khac nhau dan dén hé s6 on dinh
cling khac nhau. Tir viéc tham khao Quy chuan Viét
Nam (QCVN) 04-05:2022 ctia B Nong nghiép va
Moi truong (2022) vé quy dinh hé s an toan cua
cong trinh mai dbc tu nhién, nguy co sat 1 tai cac
MC di dugc tién hanh phén cap (Bang 2).

Bing 2. Phan cép gia tri h¢ s6 n dinh theo nguy
co’ xdy ra sat 1¢

STT Hé s6 6n dinh Diém s6 Mirc dd nguy co

1 > 1,35 1 RAt thap
2 1,25-1,35 3 Thip

3 1,15-1,25 5 Trung binh
4 1,15-1,00 7 Cao

5 < 1,00 9 Rét cao

Diém s6 (1 - 9) duoc xéac dinh theo hai nguyén
tac: (1) ndm gia tri 1¢ ctia thang Saaty dugc sir dung
dé dam bao khoang cach déu giita cac cap va twong
thich véi cong cy Weighted Overlay trong GIS va
(2) ngudng hé sé 6n dinh FS tuong tng mdi cép
duoc xac dinh theo QCVN 04-05:2022.

Hinh thdi dong chay: Song rach tg nhién &
bBSCL thuong khong thing ma c6 do cong nhat
dinh dan dén tam dong chay bi vé mot bén bod va
xudt hién x6i 10. Ty s6 d6 cong (L/L’) giita chiéu dai
ubn khac cua séng (L) trén chiéu dai doan thang ndi
giita hai dau song (L’) 1a yéu t& danh gia xu huéng
bién d6i dong chay cua cac con song. Duya vao ti 1&
L/L’ trong nghién ciru ciia Rosgen (2001), viéc phan
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cép nguy co sat 1o da duoc tién hanh va két qua dugc
trinh bay tai Bang 3.

Bang 3. Phén cép ti s6 d9 cong theo nguy co xiy

ra sat 1¢
STT Tis6 L/L’ Piém s6 Mirc dd nguy co
1 1,00 - 1,03 1 Rét thap
2 1,03 - 1,05 3 Thap
3 1,05-1,15 5 Trung binh
4 1,15-120 7 Cao
5 > 1,20 9 Rt cao

Vin toc dong chay: Khi dong chay c¢6 van tbc
16n hon van tdc khoi dong bun cat s& lam cho 1ong
dan bi dao x6i, khdi dit phan ap ciia mai bo bi suy
giam dan. Bén mot thoi gian nhéat dinh, mai bo bi
mat 6n dinh va sat 16 xay ra. Tir két qua do dac van
tde tai cac MC va két qua thi nghi¢m thanh ph?m hat,
viéc phan cap nguy co sat 16 theo gia tri van toc cach
bo tir 5 dén 10 m d3 duoc tién hanh va két qua duogc
trinh bay tai Bang 4.

Bing 4. Phan cép ti s6 d9 cong theo nguy co xay

ra sat 16
STT Vén téc (m/s)  Diém sb Mure do
nguy co
1 <0,1 1 R4t thip
2 0,1-0,2 3 Thip
3 0,2-0,3 5 Trung binh
4 0,3-04 7 Cao
5 >0,4 9 Rét cao

Tai trong ven bo: Cac cong trinh dugc xay dung
trén hanh lang bao v¢ lam gia tang ap luc 1én mai bo
song cau tao tir dia chat yéu dan dén gia ting nguy
co xay ra sat 10. Qua qua trinh phén tich 6n dinh mai
bd & cac MC trong TH2, TH3 va TH4 theo ting murc
tac dung cua tai trong cong trinh ven bd va tham
khao QCVN 04-05:2022 quy dinh h¢ s6 an toan vé
on dinh cua cong trinh mai dbc tu nhién, diém sd
nguy co cho yéu t6 tai trong d dugc phan cap theo
hé sb 6n dinh mai bo (Bang 5).

Bang 5. Phan cip gia tri h¢ s6 6n dinh theo nguy
co xay ra sat 16

STT Hé s 6n dinh Diém s6 Mirc dd nguy co

1 >1,35 1 Rét thap
2 1,25-1,35 3 Thap

3 1,15-1,25 5 Trung binh
4 1,15-1,00 7 Cao

5 < 1,00 9 Rt cao

2.3.2. Thanh Igp ban do nguy co sat I

Céc trong sb cua cac yé}l t6 tac dong dén qua
trinh sat 16 dugc xac dinh bang phuong phap AHP
ke thtra tur két qua khao sat 44 chuyén gia thuy loi
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trong Phat va ctv. (2022), phuong trinh tong quat vé
nguy co sat 16 da duogc xay dung. Phuong trinh nay
1a co s& dé tién hanh chong 16p cac ban do thanh
phan va xac dinh dugc diém s6 khu vic ¢6 nguy co
xay ra sat 10. Diém sb nay thé hién dudi phuong
trinh sau:

H= ZMl..w[ =M, w+M,w,+..+M,.w, (1)

i=1

Trong do: H 1a diém sb nguy co sat 1o, M; 1a h¢
s6 diém phan cap cua timg yéu t6 (duoc xac dinh sau
khi khao sat va phan tich thuc dia) va w; 14 trong sb
tac dong cua timg yéu tb theo phwong phap AHP.

Dé chdng 16p cac ban do thanh phan, cong cu
Overlay/Weighted Overlay thudc bd cong cu Spatial
Analyst Tools ctia phan mém GIS da dugc sir dung.
Trong d6, viéc chon cac bo dir liéu cua cac ban do
thanh phan va nhdp gia tri trong s6 anh huong cua
ting yéu t6 da dugc tién hanh. Viéc phan cip nguy
co theo thang 5 cép d6 cho cac gia tri ciing da dugc
thuc hién, két qua dau ra gitp thu ban dd nguy co
sat 16.

3. KET QUA VA THAO LUAN

Két qua xay dung cac ban d6 nguy co thanh phan
cho bén yéu to gdm dia chét, hinh thai dong chay,
vén toc dong chay va tai trong ven bo cho thdy sy
khac biét 16 rét vé phan bb khong gian nguy co sat
16 giira song Mai Dam va rach Xéo Choi. Cac ban
do nay phan anh khong chi vai tro riéng 1¢ cia tung
yeu t6 ma con goi ¥ vé co ché trong tac dan dén mat
6n dinh mai bo trong KVNC. Viée phan tich chi tiét
ting yéu té gitip 1am rd nguyén nhan hinh thanh cac
doan nguy co cao va tao co so dé thao luan ban do
nguy co tong hop.

3.1. Ban dd nguy co theo tirng yéu té

3.1.1. Ban d6 nguy co theo dia chdt

a. Séng Mai Dam

Két qua phan cap nguy co theo yeu t6 dia chat
cho thay song Mai Dam c6 mirc d6 mat 6n dinh cao,
v6i phan 16n chiéu dai tap trung trong nhom nguy
co cao va rat cao (Hinh 2). Viéc phan b nay phan
anh dic trung nén dat yéu ctia khu vuc, noi 16p bun
sét bao hoa nude chiém vu thé va strc khang cét thap
lam giam kha nang duy tri trang thai can bang méi
bo. Pic biét, tai cac doan tir cau Mai Dam dén giira
tuyén, do doc mai 16n két hop voi dia chét yéu da
lam hé sb 6n dinh giam xudng dudi ngudng an toan
ngay ca trong diéu kién khong co tai trong cong
trinh. Diéu nay cho thiy yéu t6 dia chat dong vai trd
nén tang chi phdi nguy co sat 16, tao diéu kién tién
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dé dé cac yéu tb thuy luc va tai trong nhan sinh thuc
day qua trinh mat 6n dinh.
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Hinh 2. Phén cip nguy co sat 16 theo yéu t6 dia
chit & song Mai DAm

b. Rach Xéo Choi
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So v6i song Mai Dam, rach Xéo Chdi thé hién
muc d6 nguy co thép hon, phan anh sy khac biét vé
diéu kién hinh thai va dia chat (Hinh 3). Long rach
hep va néng hon, do ddc mai nho nén hé sb én dinh
16n hon, di van xuét hién cac doan nguy co cao cuc
bo. Didu nay cho thay dia chit tuy 1a yéu té nén
nhung mirc 46 anh huéng phu thudc dang ké vao
hinh thai mai bd. Sy khéc biét giita hai tuyén kénh
khing dinh ring nguy co sat 16 khong chi phu thudc
vao dic tinh dat ma con chiu chi phéi boi cau tric
hinh hoc mai bo va diéu kién thay dong luc.
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Hinh 3. Phén cip nguy co sat 16 theo yéu t6 dia
chit & rach Xéo Choi

3.1.2. Ban do nguy co theo hinh théi dong chay
a. Séng Mdi Dam

Béan dd nguy co theo hinh thai dong chay cho
thay cac doan cong ctia séng Méi Dam c6 mirc nguy
co trung binh do sw dich chuyén tim dong chay vé
phia bo ngoai, lam tang cudng x6i chan bo va giam
khéi dat phan 4p (Hinh 4). Nhimng doan cong lién

tiép tir cdu Mai Dam dén gitra tuyén hinh thanh cac
vung tap trung nguy co, phu hgp voi hién trang sat
10 quan sat ngoai thuc dia. Pidu nay cho thiy hinh
thai cong udn ¢6 anh huong dén phan bd khong gian
nguy co, dic biét dbi véi cac tuyén kénh c6 quy mod
tuong dbi 16m.
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Hinh 4. Phén cip nguy co sat 16 theo yeu to hlllh
thai dong chay & song Mai Dam

b. Rach Xéo Choi
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Tai rach Xéo Chdi, mic du chiéu rong nhd hon
(35 - 40 m so v6i 90 m ciia séng Mai Dam) nhung
didc diém giao thoa dong chay tai khu vuc chg Nga
Sau lam xudt hién cac ving xody cuc bd va bién doi
hudéng dong chay, tao nén nguy co cao tai mot sd
doan (Hinh 5). Két qua so sanh giita hai tuyén cho
thdy hinh thai dong chay c6 xu huéng khuéch dai
nguy co tai cac doan da c6 diéu kién dia chat bat loi,
qua d6 dong vai tro 1a yéu td kich hoat trong co ché
sat 16.

105°48'9.000” 105°. 431‘1400" 105° AE 19.800"
-, B T T e -

Vgu\ co sat 1o

5°55"10.200"

278 m

s
=)
151
2
=
in
&
&

Nguy co sgt 160
. Rit thip
= Thip

3 Trung binh
&3 Cao

- Rt cao

9°54'59.400"
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3.1.3. Ban d6 nguy co theo vin téc dong chay
a. Séng Mdi Dam

Két qua phan cdp van tdc cho thay song Mai
Dam xuat hi¢n vai doan dat mirc nguy co cao do van
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téc gan bd vuot ngudng khai dong bun cat, din dén
x6i chan b va suy giam on dinh mai (Hinh 6). Cac
doan cong thuong ghi nhan vén toc 16n hon do higu
(g gia toc dong chay, gop phan giai thich sy trung
khop gitta ban do van toc va ban d hinh thai. Diédu
nay phan anh mbi lién hé chat ché gitra yéu t thuy
h_IC va hinh thai trong co ché x6i 16 ven bo.
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Hinh 6. Phan cap nguy co sat 16 theo yeu to van
toc dong chay & song Mai Dam
b. Rach Xéo Choi

Ddi voi rach Xéo Chdi, van tdc tang nhanh tai vi
tri ubn cong cta dong chay lam gia tang nguy co mat
on dinh (Hinh 7). Két qua nay cho thdy yéu t6 van
téc dong vai tro dong luc truc tiép trong qué trinh
x06i chan bo, nhung muc d¢ anh hudng phu thude
vao quy md dong chay va dic diém hinh hoc tuyén
kénh. Su khac biét giira hai tuyén khang dinh rang
van toc 12 yéu t6 diéu tiét tdc do dién bién sat 16 hon
1a yéu t6 quyét dinh tiém ning mét 6n dinh.
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Hinh 7. Phan cip nguy co sat 16 theo yéu t6 van
toc dong chay 6 rach Xéo Choi
3.1.4. Ban do nguy co theo tdi trong ven bo
a. Séng Mai Dam
Bén d0 nguy co theo tai trong ven bo cho thay
su gia tang rd rét nguy co tai cac doan dan cu tap

trung, dic biét doc song Mai Dam noi nhidu cong
trinh nha & va ha ting duoc xiy dung sat mép bo.
Su gia ting cua tai trong 1am tang (mg suat trong
khdi dat va giam hé s6 on dinh mai, khién cac doan
vbn da co dia chit yéu trd nén nhay cam hon véi sat
16. Diéu nay phu hop vai thyuc té quan sat khi nhiéu
diém sat 10 xay ra tai khu vuc dan cu dong duc
(Hinh 8).
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Hinh 8. Phan cip nguy co sat 1& theo yéu to tai
trong ven bo' ¢ song Mai Dam

b. Rach Xéo Choi

Tai rach Xéo Chdi, tai trong ven bo cang thé hién
su gia tang nguy co voi mirc d§ cao hon do quy md
cong trinh va mat do dan cu tap trung tai khu vuc 4o
thi. Tai khu vuc cho Nga Sau, su Kkét hop gitra tai
trong cong trinh va bién dong thuy lyc da tao nén
céc doan bd song co nguy co mat on dinh cao va rat
cao (Hinh 9). Két qua tinh toan hé s 6n dinh mai bo
cho TH nay rat thap, c6 dén 624 m chiéu dai rach ¢
nguy co sat 16 cao va 720 m ¢ nguy co rit cao trén
tong s6 1.377 m chiéu dai 2 bo rach. Két qua nay
cho théy tai trong ven bo 14 yéu t6 nhan sinh quan
trong, dong vai tro khuéch dai nguy co tai cac doan
da ton tai didu kién bét loi vé dia chét va thuy luc.
105°48'6.000"

105°4814.400" 105°48'19.800" 105°4872
Wy =k ser. | 3 2

Nguy co saf li

624 m

§255'10.200"

Rit cao

=1
=1
2|
I
in|
&
o

9°5574,800”

9°54'59.400"
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trong ven bo ¢ rach Xéo Chdi
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3.2. Ban do nguy co sat 16 téng hop

Tir 4 ban do thanh phan da thanh lap, 4 16p ban
d6 da dugc chong lai véi nhau theo phuong trinh (1)
da lap. Trong d6, yéu té dia chat chiém 37,1% do
anh huong, hinh thai dong chay: 27,1%, van toc
dong chay: 18,7% va tai trong ven bo 1a 17,1%. Cac
trong s6 trén 12 két qua cia qua trinh khao sat va tinh
toan theo phuong phap AHP. Sau khi viéc chong 16p
céc ban dd va phan cép lai theo 5 cdp nguy co sat 1o
duoc thue hién, ban dd nguy co sat 16 cia KVNC da
duoc xay dung (Hinh 10 va Hinh 11).

3.2.1. Ban do nguy co sat 16 séng Mdi Dam

S6éng Mai Dam c6 nguy co sat 1& cao vai 41,3%
chiéu dai song c6 nguy co sat 16 cao, 29,0% chiéu
dai c6 nguy co sat 16 trung binh va 29,7% chiéu dai
¢ nguy co thap (Bang 6). Doan song tir cau Mai
Dam dén giita chiéu dai séng c6 nguy co sat 16 cao
0 ca 2 bo, dat biét 1a bo trai. Cac doan con lai co
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nguy co trung binh va thap la chu yéu (Hinh 10). Sy
phan b6 ndy phan anh sy cong hudng cua cac yéu t6
dia chat yéu, hinh thai cong udn va tai trong ven bo,
tao nén diéu kién thuan lgi cho qué trinh mét 6n dinh
mai bo. Su trung khop giita ban d6 tdng hop va hién
trang sat 16 quan sat thuc dia cho thdy phuwong phap
danh gia c6 d6 tin cay cao.

Bang 6. Théqg ké nguy co sat 16 bo séng

Mai Dam
£ Chiéu dai Ty 1é
STT Cap nguy co (m) (%)
1 Nguy co cao 2.286 41,3
2 Nguy co trung binh 1.609 29,0
3 Nguy co thap 1.646 29,7

Biéu dd cot trén trén Hinh 10 cho thay khu vic
song Mai Dam c¢6 nguy co sat 10 cao, can ¢6 nhiing
giai phap nhu xay dyng ké nhu doan dau séng tiép
giap vdi song Hau.
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Hinh 10. Bin dd phan cip nguy co sat 16 song Mai DAm

3.2.2. Ban do nguy co sat 16 rach Xéo Choi

Rach Xéo Chdi tuy 14 con rach nhé nhung gan
trung tm x& Chau Thanh nén c6 nhiéu nha ctra cta
cu dan. Poan rach Xéo Choi thude KVNC ¢ nguy
co sat 16 khong cao nhu séng Mai Dam (Hinh 11).
C6 17,6% chiéu dai c6 nguy co cao, 61,0% chiéu
dai c6 nguy co trung binh, 21,4% c6 nguy co thap
va rat thap (Bang 7). Chiéu dai gan 243 m rach cé
nguy co sat 16 cao tép trung & doan gilra bd trai,
noi ¢6 d6 doc mai bo twong ddi 16n, d6 cong va
van tdc dong chay ciing 16n két hop véi tai trong
ctia nhidu nha dan lan chiém xudng long rach.
Nhitng doan rach cé nguy co sat 16 cao 1a nhiing
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noi ¢6 nhiéu nha dan xay dung trén hanh lang bao
vé rach, can c6 nhitng giai phap di doi va han ché
xdy dung thém cong trinh dé giam nguy co sat 16.
Céac doan con lai cta rach cé nguy co trung binh
chiém da sb.

Bing 7. Thong ké nguy co sat 16 bo rach
Xéo Choi

STT Cap nguy co Chl(i:)dal ’[(‘22)1)(;
1 Nguy co cao 243 17,6
2 Nguy co trung binh 840 61,0
3 Nguy co thap 261 18,9
4 Nguy co rt thap 34 2,5
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Hinh 11. Bin dd phén cip nguy co sat 16 rach Xéo Chbi

3.3. Thao luidn

Vé do tin cdy cua phuong phap: Két qua ban do
nguy co tong hop séng Mai Dam (41,3% nguy co
cao) nhét quan véi cac diém sat 10 ghi nhan thyc dia
va phit hop v&i xu hudng nghién ctru trén song nén
dat yéu tai DPBSCL (Bang va ctv., 2021; Ty va ctv.,
2022), khing dinh do tin cdy cta quy trinh GIS—
AHP @& xuét.

Vé sy khac biét giita hai tuyén: Séng Mai Dém
¢6 nguy co cao hon do cong hudng ba yéu to (1)
chiéu rong 16n, d6 déc mai cao lam giam hé s6 6n
dinh dia chat (FS = 0,91 — 1,26 ngay ca khi chwa ¢
tai trong) (Phat va ctv., 2022), (ii) cac doan cong
manh tao vung tap trung van toc va (iii) mat do cong
trinh ven bo cao. Rach Xéo Chdi ¢6 nguy co cao cuc
bd (17,6%) tai khu vuc cho Nga Sau, noi giao thoa
dong chay tir sau tuyén kénh két hop mat do cong
trinh do6 thi day dac.

V& han ché va huéng phat trién: Trong sb AHP
ké thira tir Phat va ctv. (2022) dugc xéc dinh tai thoi
diém khao sat thyc dia 1a thang 4/2022, chua phan
anh bién dong theo mua cua véan tdc va muc nude.
Nghién ciru tiép theo c6 thé md rong cho song 16n
hon (song Tién, song Hau) vai viée bod sung thém
céc yéu t6 ddc thu: khai thac cat, van hanh thiy dién
thuong ngudn, ap luc song tir tau thuyén va can két
hop dénh gia tinh dé bi t6n thuong dé xay dung ban
d4 rui ro sat 16 hoan chinh.

4. KET LUAN

Song Mai Dam ¢ nguy co sat 16 cao khi c6 dén
2.286 m chicu dai song dugc phan cap la nguy co
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cao chiém 41,3% chiéu dai doan song, trai dai tir cau
Mai Dam dén khoang giira chiéu dai doan song
nghién ctru. Rach Xéo Chdi ¢ nguy co sat 16 thap
hon song Mai Dam khi ¢6 17,6% tuong tmg 243 m
chiéu dai rach co nguy co sat 16 cao, tuy nhién co
dén 61,0% chiéu dai cta rach c6 nguy co sat 16
trung binh.

Két qua nghién ctru cho thay sy can thiét ctia
viéc uu tién gia cb b séng nén tap trung vao cac
doan nguy co cao trén song Mai Déam, dic biét tai
cac doan cong va khu vuc dan cu tap trung. Dong
thoi, viéc kiém soat tai trong cong trinh ven bd va
duy tri hanh lang bao v¢ can dugc thuc hién nhim
giam 4p lyc 1én mai dc. Di vé6i rach Xéo Chdi, céc
gidi phap quan ly khi duoc tién hanh nén hudng dén
kiém soat khai thac dit ven bo va theo ddi bién dong
hinh thai tai cac doan giao thoa dong chay. Phuong
phap ban do nguy co tong hop khong chi gitip nhan
dién khu vyc nhay cam ma con cung cép co so khoa
hoc cho quy hoach khong gian va giam thiéu rui ro
sat 16 trong KVNC.

Viéc xay dung ban dd nguy co sat 16 bang quy
trinh GIS-AHP d¢ xuét c6 thé dugc 4p dung cho cac
con song 16n nhu séng Tién va song Hau 6 PBSCL.
Su anh huéng ciia cac yéu td co thé dugce xem xét
nhu: khai thac cat, van hanh cac cong trinh thuy dién
& thuong ngudn, ap luc séng tir cac tau 1om,... dén
nguy co sat 16 & cac con song nay. Bén canh d6, viéc
nghién ciru thém cac gia trj vé tinh d& bi ton thuong
hay kha nang chiu dung co thé duoc thuc hién dé
xdy dung ban dd du bao rii ro vé sat 16 bo séng, boy
bién khu vuc DPBSCL.
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