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Nghién cttu nay phén tich dién bién dwong be séng Cin Tho trong giai doan 2010 — 2025, tip trung vao hai
khu vizc by Nam va by Béc. Dit liéu dudng bo dige xit 1y va tinh toan thong qua chi s tée do thay dbi dudng
b& trung binh hang ndm (LRR), két hop biéu dd va ban dd dé mé ta khong gian — thoi gian ctia qua trinh bdi
tu va x6i 16. Két qua cho thdy bd Bic c6 xu thé bdi tu chiém wu thé v&i 51% chidu dai, x6i 16 5 % va 44 % bn
dinh, trong khi bd Nam c6 34 % bdi tu, 9 % x6i 1 va 57 % én dinh. Cac khu vie x6i 16 tip trung chu yéu tai
céc doan song ubn cong va hep, chiu tic dong ctia dong chay va séng tiu, trong khi cac khu vire bdi tu xuét
hién tai cac doan song thing hodic m& rong. Két qua nghién cttu cung cip co s& khoa hoc quan trong cho céng

tac quy hoach va quan 1y bo song Cin Tho, ddng thdi ggi ¥ nhitng khu vige cin wu tién bao vé va gidm sat.

ABSTRACT

DSAS

Can Tho River
Erosion
Landsat

NDWI

This study investigates the shoreline dynamics of the Can Tho River during the period 2010-2025, focusing
on both the southern and northern riverbanks. Shoreline data were analyzed using the linear regression rate
(LRR) to estimate the annual rate of change, combined with charts and maps to illustrate the spatial and
temporal patterns of erosion and accretion. Results indicate that the northern bank is dominated by accretion,
accounting for 51% of its length, with 5% experiencing erosion and 44% remaining stable. In contrast, the
southern bank shows 34% accretion, 9% erosion, and 57% stability. Erosion hotspots are mainly located at
narrow and meandering sections, which are strongly influenced by river flow and ship waves, while accretion
areas appear along straight or wider sections of the river. The findings provide essential scientific insights

for riverbank management and planning in the Can Tho River, highlighting the critical zones that require

prioritized protection and continuous monitoring.

1. M& diu

X6i 16 bey séng 13 mot trong nhitng thach thitc 16n clia Bdng bing
séng Ctiu Long (PBSCL), tac dong truc tiép dén sinh ké clia ngudi dan,
co s& ha tAng va hé sinh théi ven séng. Hang niam, khu vic niy mét
hang trim hecta d4t do x6i 16, giy tbén thit nghiém trong v& kinh té -
x4 hoi va méi tredng [1-3]. Sy bién dbi dong chay, giam lwgng phil sa
tlt cic dép thuy dién va khai thic cit qud mitc duge xac dinh 1a céc
nguyén nhan chinh [1, 3-5]. Diéu nay lam néi bat nhu ciu cAp thiét vé
cac giai phap quan Iy va bao vé b& séng mang tinh bén viing, két hop
gitta cong trinh va phi cong trinh.

Trong nhiéu thip ky qua, cdc nghién citu qubc t& ¢4 nhin manh
mbi quan hé giita ché d6 dong chay, lvu lwgng trim tich va bién dong
hinh thai b& song [6, 7]. Cic mé hinh hinh thai va cng cu phén tich sb
duwge phat trién nhdm dénh gia anh hwdng ciia hd chiva, thity dién va
hoat d6ng khai thac dén sy di chuyén ctia dudng bo va dn dinh bd séng
[7]. Pac biét, Raldini va ctv. (2008) da chi ra ré“lng viéc didu tiét dong
chay c6 thé 1am thay ddi d4ng k& hinh thai kénh séng, anh hudng dén

tbe d6 x6i 16 va bdi tu [8].
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Tai PBSCL, nhiéu nghién cttu d3 tp trung phan tich x6i 16 va bién
dong hinh théi b tai cac dong s6ng chinh nhu s6ng Mekong va song Hau
[6-8]. Viéc ting dung vién tham két hop v6i hé théng phan tich duong
b s6 (DSAS) va céc chi s6 phd nhw NDWI da duoe chitng minh 13 hiéu
qua trong viéc xac dinh céc bién dbi khong gian — thdi gian clia bd séng
[9-11]. Tuy nhién, cic nghién cifu lién quan dén x6i 16 & nhitng dong
song nho nhing déng vai trd quan trong d6i véi kinh té va giao thong,
dién hinh nhv séng Cin Tho - con song chay qua trung tdm thanh phd
CAn Tho, vAn con han ché. Khoang tréng nay cin dugc nghién cttu nhim
dua ra céc théng tin khoa hoc phuc vu quy hoach va quan 1y ven song.

Trong nghién cttu ndy, anh vé tinh da thoi gian két hop véi cac
cong cu vién tham va DSAS dugce st dung dé phén tich bién dong by
song Cin Tho (Hinh 1). Viéc ap dung chi s6 NDWI va cac phuong phap
phén tich khong gian gitip danh gia xu thé x6i 16 — bdi tu, tit d6 cung
cAp co s& dit litu phuc vu cho viée bao vé bo séng va phat trién bén
vitng d6 thi ven song [6-11].

2. Phuong phap nghién ciu

Quy trinh nghién cttu dugce thyc hién qua ndm budce chinh (
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Hinh 2). Tridc hét, anh vién thim da thoi gian duge thu thap nhim
phuc vu phén tich bién dong b séng. Tiép theo, cac anh nay dwgc phan
loai dé tach riéng khu vic nuwde va dét, tit d6 hd tro viéc nhan dién
dudng by. G bude thit tw, dwdng by duge chiét xuét tir két qua phan
loai anh. Sau dé, sy thay ddi vi tri dudng bo qua céc giai doan dugc
tinh to4n dé x4c dinh mtc d6 dich chuyén. Cubi cling, cac két qua dugce
tdng hop dé théng ké chiéu dai x6i 16, 6n dinh va bdi tu, 1am co s& cho

dénh gi4 va phan tich bién dong hinh thai by song.
2.1. Théng tin dnh vién thdm

Dit liéu anh Landsat ti nim 2000 dén 2025 dugc thu thip tit
trang web https://earthexplorer.usgs.gov/. Sau d6, duong bo cho tiing
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nam dugce chiét xuit bing cach 4p dung chi s6 NDWI (Normalized
Difference Water Index) va phan tich x6i 16 hodc bdi tu trong khu vire
nghién cttu dugc thuc hién bing céng cu DSAS (Digital Shoreline
Analysis System).

Nghién cttu nay st dung anh vé tinh Landsat 5, 8 va 9, dugc tai
mién phi ti¥ trang web ctia Co' quan Khdao sat DBia chit Hoa Ky (USGS).
Céc anh dugc chon phai dam bao yéu ciu vé& d6 ré nét va mitc d6 may
che phii. Ban diu, anh véi mic d6 may dudi 10 % dugc wu tién si
dung. Tuy nhién, do han ché v& ngudn anh, mét sé anh véi ty 1é may
1én dén 30 % ciing dugc st dung, mién 13 miy khéng anh huéng dén
khu vuc nghién ciu. Thong tin anh Lansat st dung trong nghién ciu
nay dugce trinh bay trong Bang 1.
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Bang 1. Thong tin anh Landsat st dung trong nghién cu.

Thoi gian Vé tinh Cam bién D0 phén giai (m x m/pixel) Hé toa dd
09/12/2009 Landsat 5 ™ 30 UTM
18/05/2010 Landsat 5 ™ 30 UTM
24/01/2015 Landsat 8 OLI/TIRS 30 UTM
16/05/2015 Landsat 8 OLI/TIRS 30 UTM
23/02/2020 Landsat 8 OLI/TIRS 30 UTM
28/02/2025 Landsat 9 OLI/TIRS 30 UTM

2.2. Xt ly va phdn logi dnh

Trong nghién citu nay, khi tién hanh xi ly dit liéu Landsat, chi
s6 chuén héa nwéc (NDWI) duoc sit dung dé phén loai ngdu nhién nhim
phan tach hoan toan gita viing nudc va viing bo. Nhitng hinh anh dugce
phan loai ding dé trich xuét cic dudng bd bién dwéi dang anh vector.
Chi s6 NDWI st dung kénh quang phd can hdng ngoai (NIR) va kénh
xanh luc (GREEN) véi cac gia tri nhan duge ludn ndm trong khoang -1
dén +1. Khi chi s6 mang gia tri tit O trd 1én, pixel s& dugc xem xét phan

loai 1a viing nuéc:

GREEN—-NIR
GREEN+NIR

NDWI = ®

Trong dé:

Anh Landsat 5, kénh 2 (B02) la kénh xanh luc (GREEN) va kénh
4 (B04) la kénh cén héng ngoai (NIR). Anh Landsat 8 c6 kénh héng
ngoai gin va kénh xanh luc duoc quy dinh 14n lwgt 1a kénh 5 (BO5) va
kénh 3 (B03).

Chi s6 NDWI duwgc tinh toan, phén loai ty dong béing cong cu Raster
Caculator (Map Algebra) s&n c6 trén phin mém ArcMap. Nhitng phan 16p
sau khi hiéu chinh nhiéu 14n trén dang anh s6 raster (mdi pixel titong ting
v6i mot loai d6i tong, mot tap hop cac dbi twong c6 ciing thudc tinh sé
tao nén mét phan 16p) dwoc chiét xuit bing cach chuyén dbi thanh cic
tap dit liéu vector (mdi 16p phan loai dige mo ta bing mét hay nhidu da
giac khac nhau). Sau d6, tién hanh hiéu chinh tht céng bang phuong
phép giai doan trie quan nhim so sanh va chinh stta két qua duge phan
tich bing thuat toan v&i hinh anh thuc té (

Hinh 3).

Van téc thay dbi dudng bo 14 chi sé quan trong trong nghién citu
b bién, do su thay ddi vi tri dwdng bd theo thdi gian. Thay dbi nay c6
thé 1a dai han (long-term) hoac ngén han (short-term). Mot phuong
phép phd bién d tinh todn vén téc thay dbi dudng b 1a hdi quy tuyén
tinh (LRR). Phi'ong phdp nay st dung tit ca cac dit liéu vé vi tri dudng
b&r dé xac dinh d6 déc cua duong thing hdi quy, tit d6 tinh dugce van
tdc thay dbi dudng bo:

y=axt+b (2)

Trong do:

- y la vi tri duong bo (m);

- a: 12 hé sb goc cia dwdng thing hdi quy va 13 tde d6 thay

dbi vi tri dudng bo (m/nam);

- t: 1a thoi gian (ndm);

- b:lagiao diém giita dwdng thing hdi quy va truc tung.
Két hop v6i cong thiic tinh khoang céch giita 2 duong bo:

EPR =% (3)
Trong dé:
- d: khoang cach bién dong 13 khoang céch giita 2 dudng bd
nuwée (m);

- t:tdng thoi gian theo bién dong 14 khoang thoi gian giita thoi
diém c6 dudng bd cii vi méi nhét.

Gi4 tri ctia EPR, LRR c6 thé am hoic dwong, trong d6 gia tri

duwong bidu thi chuyén dong ra xa bd (ra ngoai séng - bdi tu) va gié tri

am thé hién sy di chuyén v& phia d4t lién (sat 16).
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Hinh 3. Chiét xuit dudng bo.
3. Két qua

3.1. Két qud phdn tich dnh séng Cdn Tho

Dién bién duwong bd séng Cin Tho duge thé hién trén
Hinh 4, trong d6 cic doan bo dugc phan loai dwa trén gia tri tbe do
thay d6i dwong bd trung binh hang nam (LRR). Mau dé dai dién cho
cac khu vie x6i 1¢6 manh vé&i gia tri LRR tit —4,0 dén —3,0 m/nim,
trong khi cdc mau vang va xanh 14 thé hién nhitng khu vyc x4i nhe hoac
bdi tu.

Két qua cho thiy céc doan bd x6i 1& manh chu yéu tap trung tai
nhitng khtic séng uén cong, noi hinh thai dong chay phtic tap va chiu
tic dong manh ctia dong chay chinh. M6t s6 khu vite x6i 16 cling lién

quan dén mat d6 tau thuyén qua lai cao, tao ra séng tiu va x4o trén bo.
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Nguoec lai, cac doan bdi tu véi gia tri LRR tw 2,0 dén 4,0 m/nam
thuong xut hién tai cdc doan séng mé rong, dong chay yéu va c6 bai
bdi hinh thanh. Ngoai ra, phin 16n cic doan b& con lai & trang thai
twong @i én dinh hodc chi thay dbi nhe vé6i gia tri LRR dao dong tit
—0,5 dén 0,5 m/nam.

Ban dd két qua phan 4nh rd sy phén héa giita cac khu viee x6i 16 va
bdi tu doc theo séng Cin Tho, cung cip théng tin quan trong dé danh gia
mifc d6 rti ro va hd trg d xudt cic giai phap quan 1y by séng hiéu qua.
105°46'30"E

105°42'0"E  105°43'30"E

105°45'0"E

— -2.0 <LRR<=-1.0
-1.0 <LRR<=-0.5
-0.5 <LRR<= 0.5
0.5<LRR<=1.0 [

-~ 1.0<LRR<=2.0 §

[ 2.0 <LRR<=3.0
3.0 <LRR<=4.0
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Hinh 4. Két qua phan tich dién bién dudng bd séng Cin Tho.

3.2. Bién dong dwong bor phia Nam séng Cdn Tho

Hinh 5 thé hién dién bién téc d6 thay dbi dwdng by tai khu vige phia
Nam séng Cin Tho giai doan 2010 — 2025. Két qua cho thy khu vic
b Nam chit yéu dién ra hién twong bdi tu, véi nhidu doan cé tbe do
bdi vieot qua 2 m/nam, dac biét tap trung tai cac vi tri t& km 0 — 3, km
7 — 9 va gin km 15. Nguoc lai, x6i 1& xay ra cha yéu & cdc doan song
hep va uén cong, dic biét ré rét tai khu vue tit km 5 - 7 va km 10 - 12,
vé6i tée d6 x6i c6 noi dat hon 1 m/niam.

B&i twSat 16 (m/nim)
— =)

'
[

0123456789101112131415
L (km)
Hinh 5. Dién bién téc d6 thay d6i dudng bd phia Nam séng Cin Tho
giai doan 2010 - 2025.

Hinh 6 théng ké tdng chidu dai cic mitc d6 x6i bdi (LRR) ctia b& Nam
trong giai doan nghién ctu. Bdi tu chiém wu thé véi chidu dai cic doan
b& ¢6 tbe d6 bdi tir 0,5 dén 2 m/nim 16n hon dang ké so véi tdng chiéu
dai cac doan x6i 16. Tuy nhién, van tdn tai cdc doan x6i 16 nhe dén
trung binh (—-0,5 dén —2 m/nim), phan anh sy phin héa manh mé vé
dong luc dong chay va didu kién hinh thai.
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Hinh 6. Biéu dd théng ké tdéng chidu dai ctia titng mitc d6 x6i/bdi
(LRR) tai dung bd phia Nam séng Can Tho giai doan 2010 — 2025.

Hinh 7 cho th4y ty 1& dién tich bbi tu chiém 34%, trong khi x6i 16 chiém
khoang 9 % va phin 16n cdn lai (57 %) & trang thai 6n dinh. Didu nay
chting t6 b& Nam séng Cin Tho trong giai doan 2010 — 2025 nhin chung
¢6 xu thé bdi tu nhidu hon x6i 10, tuy nhién cic doan x6i tip trung &
nhitng vi tri trong yéu van cin duge theo dbi va cé bién phap quan 1y

pht hop.

Hinh 7. Ti 1& bdi tu va x6i 16 tai duwong by phia Nam séng Cin Tho
giai doan 2010 — 2025.
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3.3. Bién dong dwong bo phia Bdc song Can Tho

Hinh 8 thé hién dién bién téc d6 thay dbi dwdng bo tai khu vue
phia Bic séng Cin Tho giai doan 2010 — 2025. Két qua cho thiy khu
vie bo Béc cling c6 xu thé bdi tu chiém wu thé, dic biét tai cic doan ti
km 0 - 3, km 5 - 8 va km 12 — 14, v6i téc d6 bdi ¢6 noi vigt qua 2
m/nim. X6i 1¢ chi yéu xuét hién & mét sb doan song hep hoic c6 dong

chay manh, déng chd y nhét 1 khu vic tit km 9 - 11, vé6i tbe d6 x6i 16
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Hinh 8. Dién bién téc d6 thay d6i dwdng by phia Bic song Cin Tho
giai doan 2010 - 2025.

Hinh 9 théng ké tdng chidu dai ctia titng mitc d6 x6i bdi (LRR) doc
theo by Bic. Bbi tu ndi bét trong cac mic 0,5 dén 2 m/nam, chiém téng
chidu dai 16n nhét, trong khi cac doan x6i 1& chti yéu & mitc nhe (—0,5
dén —1 m/nim) va chiém ty trong nhé. Di liéu ndy twong quan chit ché
v&i Hinh 8, phan 4nh r6 nhitng doan séng c6 tbc d6 thay dbi cao.

RSO

y &&&&Q& % &

L (km)

—_— O = N W A W

-3

LRR (m/nim)
Hinh 9. Biéu dd théng ké tdng chidu dai ctia titng mic d x6i/bdi
(LRR) tai dudng bd phia Bic song Cin Tho giai doan 2010 — 2025.

Hinh 10 cho théy ty 18 tbng hop giita ba trang thai b, v&i 51 %

chiéu dai b& Béc trong giai doan nghién cifu c6 xu thé bdi tu, 5 % bi
x6i 16 va 44 % con lai én dinh. Pidu nay cho thiy b& Bic ¢6 xu huéng
bdi manh hon bd Nam, mic dit vAn c¢6 mét sb khu vire x6i 16 cuc bd

cin dugc quan 1y va gia cb.

Hinh 10. Ti 1& bdi tu va x6i 1§ tai dwdng by phia Bic song Cin Tho
giai doan 2010 — 2025.

4. Thao luin

Két qua phan tich dién bién duong be sdéng Cin Tho trong giai
doan 2010 — 2025 cho thiy ca hai by déu c6 xu thé bdi tu chiém wu
thé, tuy nhién mtic d6 bdi va x6i c6 sy phan hoéa rd rét giita titng khu
viee. B& Nam ghi nhén 34 % chiéu dai bo c¢6 xu thé bdi tu, 9 % x6i 1&
va 57 % 6n dinh. Trong khi d6, b& Béc c6 t6i 51 % chidu dai bdi tu,
5 % x6i 16 va 44 % 6n dinh. Piéu nay cho thdy by Bic nhin chung c6
xu thé bdi manh hon bé Nam, ddng th¥i métc do x6i 16 ciing thap hon.

Cac khu vize bdi tu chti yéu tap trung tai nhitng doan séng thing
hoic mé& rong, noi dong chay yéu, dic biét tai cic khoang km 0 — 3, km
7 —=9vakm 12 - 15 ctia b& Nam, va cac doan km 0 - 3, km 5 — 8 va km
12 - 14 cta bd Bic. Nguoc lai, x6i 16 thudng xay ra tai nhitng doan
séng udn cong hoic c6 dong chay xiét, ching han nhv khu vize km 5 —
7 va km 10 — 12 trén by Nam, hay tit km 9 — 11 trén b& Bic. Su khac
biét nay cho thay hinh thai dong chay va dic diém thiy lyc 1a yéu tb
quyét dinh chinh dén xu thé x6i bdi ctia titng doan bo.

So sanh giita cac bidu dd, Hinh 5 va Hinh 8 cung cAp thong tin vi
tri v mitc d6 x6i bdi cu thé doc tuyén, trong khi Hinh 6 va Hinh 9
lwong héa chidu dai titng miic d6 x6i bdi, va Hinh 7 va Hinh 10 cho
théy ty trong phin trim cac trang thai bd. Su két hop gitta cac biéu dd
ndy gidp dwa ra cai nhin toan dién, khéng chi vé titng khu vie cu thé
ma con vé xu thé téng thé clia toan bd hé théng bd séng Cin Tho.

Mot yéu t6 dang chi ¥ 12 tac dong cla tiu thuyén va cic cong
trinh chinh tri ven séng. Tai nhitng khu vitc c6 mét d6 tau thuyén cao,
hién twgng séng tau gay x6i chan bo thuong duoc ghi nhan. Ngoai ra,
mdt sb khu vize bdi tu c6 thé bi anh huéng béi viée bdi 1ing do giam
ning lgng dong chay sau khi qua cac c6ng trinh ven song. Nhitng yéu
t6 nay cin duge xem xét trong cdc nghién cifu va giai phap quan 1y bo

séng dai han.
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5. Két luan

Nghién cttu d3 chi ra ring dién bién bd séng Cin Tho trong giai
doan 2010 - 2025 chit yéu c6 xu thé bdi tu, v&i bd Bic thé hién xu thé
bdi manh va 6n dinh hon so véi b Nam. Céac khu vige x6i 16 tuy chiém
ty 16 nhé nhung tap trung tai nhitng vi tri trong yéu va c6 nguy co cao
d6i v&i ha tAng va dan cu ven song.

Ba nhém két qua chinh bao gém: (1) Ban dd va biéu dd tée do
thay dbi vi tri bo séng da chi ré vi tri vA mic dd bdi/xéi cu thé trén
titng doan b, (2) Théng ké téng chidu dai cdc mitc d6 LRR cho phép
dinh lwong chinh xéc ty 1é bdi, x6i va én dinh, va (3) Phan tich ty 1é
phin tram bdi/x6i phan anh xu thé tdng thé clia toan tuyén song.

Két qua nghién cttu cung cip co s& khoa hoc quan trong cho céng
tdc quy hoach va quan 1y b& séng Cin Tho. Trong twong lai, viéc két
hop thém dit liéu thuy déng luc, tic dong ctia tau thuyén, ciing nhw cic
hoat dong khai thac cat va cong trinh chinh tri sé gitip nang cao do

chinh xéc va tinh ng dung ctia nghién citu.
Loi cam on

Nghién ctu nay dugc tai trg béi Trueong Pai hoc Can Tho, Ma
s6: CTCS2024-06-04.
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