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Panh gia hién trang dién bién va 6n dinh b& song Hau,
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TO KHOA TOM TAT

Sat 16 song Nghién cttu nay tip trung vao viéc danh gia dién bién dudng bo va én dinh bd séng Hau doan tit tinh An Giang dén

I:Iéng lang an toan cira séng (cira Dinh An va TrAn DP&). Anh Lansat (2000-2023) duoc thu thap va phan tich bing phuong phap NDWI va

‘;‘?h L;ilsat ¢dng cu QGIS va Google Earth Pro dé tinh téc d6 thay déi dudng bey séng va danh gid mitc do sat 16 va hanh lang an
ong Hau

6n dinh bo song

KEYWORDS

toan séng. Song song d6, cac sb liéu vé dia hinh, dia chét, thiy vin ciing dugc thu thap dé danh gia 6n dinh b song
dwdi tac dong clia tai trong. Két qua nghién cttu cho thiy téc db sat 16 trung binh khoang 3-5 m/nim tai cic diém
néng trén sébng Hau, gy mat dit canh tic va de doa nha cita clia ngudi din ven séng. Céc tinh doc séng Hau déu c6
tinh trang vi pham hanh lang an toan séng, trong d6 tinh An Giang c6 mifc vi pham dai nhét, 1én téi 37,87km. Ngoai
ra, mitc d6 én dinh b& séng tai nam vi tri khao st qua cac tinh twong dbi thip. Két qua nghién cttu cho thdy tim quan
trong cua viéc 1ap ké hoach bao vé by séng va quan 1y dit ven séng (hanh lang an toan) dé dam bao an toan cho cong

ddng va co s ha ting ven song.

ABSTRACT

Riverbank erosion
Safe corridor
Landsat imagery
Hau river
Riverbank stability

This study focuses on assessing the riverbank dynamics and stability of the Hau River, from An Giang province to the
river mouths (Dinh An and Tran De). Landsat images (2000-2023) was collected and analyzed using the NDWI method
and QGIS tool and Google Earth Pro to calculate the rate of riverbank changes, and to assess the riverbank erosion
levels and safety corridors. In parallel, topographic, geological, and hydrological data were compiled to evaluate
riverbank stability under load impacts. The results reveal that the average erosion rate is about 3-5 m/year at hotspots
along the Hau River, leading to the loss of agricultural land and threatening the houses of residents living near the
river. All provinces along the Hau river experience of unsecured river safety corridors, of which An Giang province has
been found to have the most corridor-unsecured cases, with the length up to 37.87 km. Furthermore, the riverbank
stability is relatively low at the five provincial representative locations. This findings highlight the importance of
riverbank protection planning and riverside area (corridor) management to ensure the safety of communities and

infrastructure along the river.

1. M& dau

trang sat 10 va mét can bing én dinh ctia cic sdng & PBSCL néi chung, va

dac biét 1a song Hau ndi riéng ngay cang tré nén phiic tap va nghiém trong,

Ddng bing séng Citu Long (PBSCL) 12 mét viing ddng bing chau thd
mau m& dwgc ha lvu séng Mé Céng bdi dip qua hang thé ky. Pong béng
¢6 hé théng séng ngdi ching chit nén thé manh ctia viing cha yéu dén tir
ngudn néng nghiép va thity san ddi dao. Trong d6, song Hau 1a mot trong
hai nhanh s6ng 16n cung cip nwée va phit sa ddi dio cho viing PBSCL néi
chung va viing ban ddo Ca Mau néi riéng nén c6 vai trd hét sttc quan trong.
Vé&i nhitng diic diém v& vi tri dia 1y, ¢6 thé néi, séng Hau c6 vai trd rit quan
trong d6i v6i viing PBSCL. S6ng Hau mang cac ngudn 1gi vé ndng nghiép,
1am nghiép, thily san, giao théng, dic biét 1a nong nghiép (viing cung cip
lwong thie, thie phdm quan trong trong ca nuéc). Bén canh nhitng gia tri
kinh t& mang lai, v6i tap tinh chung 1 st dung nuéc sdng phuc vu sinh
hoat thudng ngay, séng Hau con 1a ngudn cung cip nwde cho hang triéu

nguoi dan sinh sdng ven song. Tuy nhién, trong nhitng nim gin day, tinh

*Lién hé tac gia: tvty@ctu.edu.vn

anh hwong dén hé sinh thai, di sbng sinh hoat va kinh té trong viing (Diép,
2019) [1].

Theo béo céo sb 176/BC-STNMT [2] vé tinh hinh va cOng tac canh
béo cac diém sat 1¢ chin thang dAu nim 2019 thi doan séng Hau chay qua
tinh An Giang, c6 khoang 23 diém sat 1& nghiém trong. Trong khi d6, theo
bao céo sb 445/BC-UBND [3] vé viéc di doi ngudi dan dén méi an toan do
anh huéng ctia sat 16 trén doan séng Tién qua dia ban huyén Lip Vo, tinh
Dbng Thap, dién tich sat 16 1én dén 8.485 m2 Qua d6, viéc nghién citu va
tim ra giai phap vé van d& nay ngay cang tré nén cip bach va thiét thuc.

C6 nhidu nghién cu lién quan dén van d@ x6i 16 va bdi tu trén dia
ban PBSCL. Ching han nhv Quynh va ctv (2018) [4] st dung vién tham va
GIS phan tich bién déng dwdng by séng Tién va séng Hau, phat hién xu
hwéng x6i 1 va bdi ling qua d6 c6 nhitng bién phap tng phé kip thoi. Vé

Nhén ngay 01/08/2024, stta xong ngay 10/09/2024, chip nhin ding ngay 11/09/2024
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hanh lang séng c6 Lan va ctv (2020) [5] da nghién ctu dé xuét quy hoach,
khai thic canh quan ven séng dé bao vé méi trudng va ning cao hidu qua
st dung d4t. Cac bién phép gia b, kiém tra, danh gid an toan cong trinh
k&, nhin manh tim quan trong ctia "hanh lang an toan séng” da duwgc nhém
tac gia Hué va ctv (2018) [6] nghién cifu. Trén thé gi¢i cé rit nhidu cong
trinh nghién cu nhv nhém téc gia Ahmed va ctv (2010) [7] d& si dung
NDVI va anh d6 phén giai cao dé phan tich x6i 1& b& séng Nile. Rabbi va
ctv (2013) [8] da sit dung GIS dé xac dinh cc diém sat 1& trén séng
Sirajganj. Kline va Cahoon (2010) [9] mo ta chién Ivge bao vé hanh lang
song & Vermont, dua trén dia mao song ngdi dé khoi phuc méi triedng sdng
va dich vu hé sinh théi ven song.

Vi vay xédc dinh hanh lang an toan song xét vé hién trang dién bién
va 6n dinh b& séng Hau doan tit An Giang dén cita song véi mong mudn
nhdm d4nh gid dwoc cdi nhin téng quan v& hanh lang an toin song trén
song Hau (Hinh 1).
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Hinh 1. Khu vuc nghién ciu.
2. Phuong phap nghién citu

Nghién cifu tién hanh thuc hién theo cic buéce trong tién trinh dugc
thé hién & Hinh 2. DAu tién, c4c anh vién tham sé dugce thu thap va chiét
xuét dwdng bd trén phin mém ma ngudn m& QGIS. Sau khi phén tich duge
dién bién x6i/bdi tai cac vi tri trén song Hau. Két hop véi céc sb lidu so
cAp nhu myc nude, cac chi tiéu co 1y dit...va sb lidu thit cAp dugc khao
st trén cac mit cit song. St dung mé hinh mé phong va két hop véi théng
ké hién trang trén song @8 kiém tra tinh én dinh tai cdc mit cit. Cudi cling

danh gia hanh lang an toan song Hau.
2.1. Phdn tich dnh vién thdm

Céc anh vé tinh dugce st dung trong nghién ctu nay la anh Landsat
5, 8 va 9 dugc tai mién phi tit trang chit Co quan Khao sat Pia chit Hoa
Ky (USGS). Anh dugc lya chon dé st dung phai dap tng diéu kién vé do
rd nét va d6 may che phi.. Ban dAu, nghién cttu duge dy tinh sit dung anh
c6 d6 may che phu dudi 10 % theo (Quynh, 2018 [4] va Ha, 2021 [10])

nhung do ngudn anh con han ché nén ¢6 anh ti 16 may khoang 30 % nhung

van ddm bao may khong anh huéng khu vige nghién citu. Dit lidu duge thu

Thu thap sb liéu
Xir Iy s6 lidu

Kiém tra 6n dinh
cac mit cat song

thap trong Bang 1.

(i |

Dién bién dwong
b song

Kiém tra hanh
lang an toan séng

Théng ké hién
trang trén song

{ Két ludn va kién nghi ]

Hinh 2. So' dd nghién citu.

Bang 1. Théng tin chi tiét vé dit liéu anh vé tinh dwoc thu thap ti¥ nim
2000 dén nim 2023.

Thoi gian Vé tinh Cam bién Do phan giai Heé toa do
m/pixel)
19/03/2000 Landsat 5 ™ 30 UTM
28/04/2005 Landsat 5 ™ 30 UTM
18/05/2010 Landsat 5 ™ 30 UTM
24/01/2015 | Landsat 8 OLI/TIRS 30 UTM
06/01/2020 Landsat 8 OLI/TIRS 30 UTM
16/12/2023 Landsat 9 OLI/TIRS 30 UTM

Trong nghién cttu nay, khi tién hanh x@ 1y dit liéu Landsat, chi s6
chuén héa nwéc NDWI (Normalized Difference Water Index) duge stz dung
dé phan loai ngiu nhién nhdm phan tich hoan toan giita viing nuéc va
viing b&. Nhitng hinh anh dwoc phan loai ding dé trich xuét cic duong bo
bién dwéi dang anh vector. Chi s6 NDWI st dung kénh quang phé cén hdng
ngoai (NIR) va kénh xanh luc (GREEN) v&i céc gia tri nhan dugce luén nim
trong khoang -1 dén + 1. Khi chi s6 mang gi4 tri ti¢ 0 tr& 18n, pixel s& dugc
xem xét phén loai 12 viing nitéc. NDWI duge tinh theo cong thitc d& xuét

ctia McFEETERS (1996) [11]:
GREEN — NIR

_ 1
GREEN + NIR M
trong d6: Anh Landsat 5, kénh 2 (B02) la kénh xanh luc (GREEN) va kénh 4

(B04) 1a kénh can hdng ngoai (NIR). Anh Landsat 8 ¢6 kénh hdng ngoai gin
va kénh xanh luc dugc quy dinh 13n lwot 1a kénh 5 (BO5) va kénh 3 (B03).

NDWI =
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Hinh 3. Quy trinh chiét xuét dudng by tit NDWI.

Theo Hinh 3, v&i (a) la &nh NDWI tinh theo cbng thic va (b) 1a anh
biéu thi dudng by dugce chiét xuit theo mé hinh Hinh 4.
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Hinh 4. Budng bd séng Hau dugc chiét suat véi NDWL
2.2. Tinh todn tdc d6 thay doi diong bo (LRR)

Mot trong céc phitong phap phd bién trong tinh toan vén téc thay
dbi dwong b 1a phwong phép hdi quy tuyén tinh (LRR) (Linear Regression
Rate) (Mishra et al., 2023) [12]. Pic diém ctia phuong phéap phép nay dva
trén nguyén tic théng ké sit dung tit ca cac diém di liéu c6 sin trong chudi
dit liéu v& vi tri dudng bd. Trong d6, dd dbc ctia duong thing hdi quy
chinh 12 téc d6 thay d6i duwdng bd. Cong thite ctia dudng thing hdi quy
duoc thé hién nhv sau:

y=aXt+b @
trong d6: y 12 vi tri dwdrng bo (m); a 14 hé s géc cua dwdng thing hdi quy
va 1a tbe @6 thay dbi vi tri dudng by (m/nam); t 12 thoi gian (ndm); b 1a
giao diém giita dwdng thing hdi quy va truc tung.

Can thiét c6 it nhat hai dudng bd bién tit cdc mbe thdi gian khac
nhau dé tinh toan ty 1é thay dbi bing DSAS qua viéc cung cip mot sb

phuong phap tinh todn théng ké.
2.3. Xdc dinh hanh lang an toan séng

St dung phdn mém Google Earth Pro két hop v&i cac quy dinh vé

hanh lang an toan tai dia phwong dé x4c dinh chidu dai vi pham hanh lang
an toan song trén sébng Hau. Qua d6, két hop khao sat thuc té& ngay
12/04/2024 (Hinh 5).

Hinh 5. Khao sét sobng Hu tai An Giang.

a) Quy dinh v& hanh lang an toan song & An Giang
Theo két qua nghién cttu cac phwong n chinh tri va phong chéng

sat 1& bd song cho khu vie ¢t lao Chau Ma trong Du dn hé tro kj thudt cho
d dn chéng chiu khi hdu tdng hop va sinh ké bén vitng viing PBSCL (GEF-
ICRSL) [13]. Cu thé nhu sau:

—b = 15 m khi d6 sdu caic bod 50 mh <10 m;

-b=20mkhih =10m +15m;

-b=30mkhih = 15 m.

Vé6i b, h 14n Iwgt 14 chidu réng va d6 sau cta séng, kénh.
b) Quy dinh v& hanh lang an toin séng & Hau Giang
Theo Quyét dinh s6 16/2013/Qb-UBND [14] ctia UBND tinh Hau

Giang quy dinh nhu trinh bay trong Bang 2.

Bang 2. Quy dinh hanh lang an toan tai Hau Giang.

Chiéu réng ctia N Chiéu rong pham vi
. R . Chiéurong | _ S
STT long song, kénh, N hanh lang bao vé song,
ludng (m)
rach (m) kénh, rach
1 > 100 85 25 m/mdi bén
2 70 < a < 100 75 25 m/mbi bén
3 50 <a< 70 50 20 m/mbi bén
4 30 <a=<>50 30 15 m/mbi bén
5 10 <a < 30 15 10 m/mdi bén
6 >10 10 05 m/mbi bén

¢) Quy dinh vé& hanh lang an toan séng & Séc Tring
Theo Quyét dinh s6 47/2015/Qb-UBND [15] - Quy dinh pham vi

béo vé cong trinh thity 1o va dé didu trén dia ban tinh Séc Tring nim 2015
dbi véi kénh chim, song, rach (goi chung 1a kénh):

— Kénh cip I hoic kénh c6 chiéu réng mit kénh By tU bing hoic 16n
hon 25 m (B, = 25 m), pham vi bao vé kénh tdi thiéu 12 20 m;

— Kénh cép II hoic kénh c6 chidu rong mit kénh By T bing hoic 16n
hon 15 m d&én nhé hon 25 m (B,;; = 15 m dén < 25 m), pham vi bao vé
kénh t5i thiéu 13 15 m;

— Kénh cép III hoic kénh c6 chiéu rong mit kénh B tU b?mg hodc
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16n hon 8 m dén nhé hon 15 m (Bpge = 8m dén < 15 m), pham vi bao vé
kénh tdi thiéu 1a 10 m.
d) Cong thitc tinh phan trim vi pham hanh lang an toan séng

3

V&1i %yp 12 phin trim vi pham hanh lang an toan séng; Ly 12 tong chidu

L
%yp =% x 100
S

dai cua nhitng doan song bi vi pham hanh lang an toan theo quy dinh cta

titng khu vie; Lg 13 chidu dai ctia doan bd séng dang xét.
2.4. Kiém tra bn dinh bo sbng tai cdc vi tri dai dién

Céc diém khao sat xac dinh nim vi tri dai dién trong cAc tinh An
Giang, Cin Tho, Séc Trang duge thé hién qua Bang 3 va Hinh 6.

Bang 3. Céc diém khao sat.
Vi tri

Khu vue
Xa Binh Thay, huyén Chau Phd, tinh An Giang
X4 Long Giang, huyén Chg M@i, tinh An Giang
X4 Théi Thudn tai quan Thbt Nét, thanh phé Cin Tho
Phuwdng Biii Hitu Nghia, Binh Thily, Thanh phé Cin Tho

b |w|N |+

TT Pai Ngai, huyén Long Phd, tinh Séc Trang
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Hinh 6. Céc vi tri dai dién.

Céc trudng hop kiém tra dn dinh bd séng (c6 xét dén mize niée max
v6i tAn suit 10% va muc nide min v&i tin sudt 90%):
— Tai An Giang: muc nudc min cé cao d6 +,10 m, muc nudc max
c6 cao d6 +2,4 m;
— Tai Cin Tho: myc nwc min ¢ cao d6 -0,2 m, myc nvdc max cé
cao do +1,4 m;
— Tai Séc Trang: muc nudc min cé cao d6 -0,8m, muc nudc max
c6 cao d6 +0,6 m.
Téng hop c6 hai tredng hop tinh todn hé sé én dinh (Hinh 7) két
hop véi QP04/2008/QD-BXD [16] va TCVN 4054:2005 [17].

- Truong hop 1: khong tai trong;
- Trudng hop 2: cb tai trong;

+2,8m  Qobi~h3 KN

1o - A= OKN Muye nude min = +0,10 m Mue nurge mas = 2.4 m
o > X v
Wl : ‘—_u_‘_.\\
=
_E 20 -
g0
<
40
- _
60
=100 -80 60 -40 =20 0 20 40 60 80 100 120 140
Khoang cich
N . I a 2 . s A
Hinh 7. Minh hoa trudng hgp mo phéng vi tri so 1
tai tinh An Giang

Cong thitc tinh hé sé 6n dinh (K,,):

Hé sb n dinh tinh theo cong thitc clia Bishop (1955) [18]:

TIEHW; X cosay X tge, + ¢; X L)
YW, X sine)

Ko = 4

Trong dé: c; 1a lyc dinh ctia manh/théi th i trong pham vi chidu dai cung
trugt; L; 1a chidu dai cung trugt thit i; W, 1a trong lvgng manh/théi thi i
a; 14 g6c nghiéng cua manh/thoi thit i so véi phuong tai tAm trugt; ¢; 1a
g6c ndi ma sat clia manh/théi thit i trong pham vi chidu dai cung truot.

Heé sb én dinh dugc tinh toan theo so dd trigt sdu véi gia thiét mat
trugt try tron va theo QCVN 04-05:2012/BNNPTNT [19] cin phai bao dam:
[K,] = 1,15.

3. Két qua va thao luan
3.1. Két qud phdn tich dnh vién thdm

Sat 16 va bdi tu xuét hién xen keé tai cc vi tri & nhiéu tinh khac nhau
trong PBSCL ma séng Hau di qua. Trén toan song Hau c6 khoang 30 diém
sat 16 trong diém giao dong ti¥ -1+ -22 m/nim; 18 diém bdi tu giao dong
tit 1+ 23 m/niam theo phiong phap LRR (hdi quy tuyén tinh) duoc thé
hién trén Hinh 8 va Hinh 9.

106°20'0"E

105°20'0"E
\ Long

N

105°40'0"E

106°0'0"E

Tién Giang

10°0'0"N

LRR
«=-21.7 < LRR <= -3.0
w=-30<LRR <= -20
w=-20<LRR <= -1.0

-10<LRR <= -0.5

-05<LRR<= 05

05<LRR<=10

10<LRR<=20
«=20<LRR<=30
~=30<LRR<=238

Hiu Giang

9°40'0"N
9°40'0"N

105°20'0"E 106°0'0"E

105°40'0"E 106°20'0"E
Hinh 8. Ban d6 dién bién sat 16/bdi ctia séng Hau tai PBSCL ti¥ nim 2000
dén 2023.
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Hinh 9. Biéu dd tdng hop chidu dai bdi tu, sat 16 by song trén séng Hau.

3.2. Két qud khdo sdt hanh lang an toan trén séng Hdu

Tinh An Giang c6 chiéu dai vi pham hanh lang an toan 16n nhat véi
37,87 km chiém 48 % tdng chiu dai vi pham. Nguyén nhan mét phan 1a
do s6ng Hau chay xuyén qua dia ban tinh An Giang trong khi d6 cac tinh
khéc chi tiép giap mot phin v6i song Hau. Do An Giang 13 thwong ngudn
song Hau, ngudi dan c6 truyén théng sinh hoat va lam viéc gén lién v6i
song nén da hinh thanh mach vi pham qua nhiu nam dvgc thé hién & Hinh
10 va Hinh 11. C4c diém khao sat vi pham hanh lang an toan trén séng Hau
duoc thé hién trén Hinh 12.

140 Hinh 12. Cic diém khao sat vi pham hanh lang an toan.

120 i
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g 100 B 3.3. Két qud kiém tra on dinh bo séng
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AnGiang Vinh Long CinTho Dng Thip Hiu Giang Séc Trang Tra vinh 10T rén Hinh 13 va Hinh 14.

“ Khéng vi pham hanh lang sdng Hau Vi pham hanh lang song Hau
Hinh 10. Hién trang hanh lang an toan s6ng trén séng Hau.
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W“g;;"“g( Hinh 13. Téng hop cac tridng hop & myc née max.
L6
Hinh 11. Biéu dd tong hop hién trang vi pham hanh lang an toan séng L
trén song Hau. )
12
1
Hinh 11 cho thiy mitc d6 vi pham hanh lang an toan soéng & cic 3
N z N 208
doan song khac nhau, t¢ thugng nguon (An Giang) dén ha nguon (S6c o
Tréng va Tra Vinh) (Hinh 12). Mot s6 doan song c6 mitc d6 vi pham cao, o6
ddc biét 1a cac khu vire ¢6 mat d6 dan cu déng dic va hoat dong kinh t& ™'
s0i déng. Cac khu viee nhv An Giang va Cin Tho thudng xuyén bi vi pham 02
hanh lang do mat d6 din cu cao va sy phat trién kinh té manh mé. Cac 0 Viui2 Viui3 Viuid Viuis
hoat dong xiy dung, 14n chiém d4t ven séng 14 nguyén nhan chinh d4n dén 2Trutmg hop | B Trudmg hop 2
tinh trang nay Hinh 14. Téng hop céc tredng hgp & mue nude min.
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Qua céc trudng hop kiém tra cho thiy, dia chit doc song Hau twong
dbi yéu v6i chi ¢6 2 vi tri 1 va vi trf 5 thoa Kat >1,15 & muc nudec max.
Tuy nhién & cac vi trf sat 18, dia chét yéu nén hé sb Kat < 0,6 trén 3 vi tri
sat 1& ¢ muc nwdc max va min. Vi vdy ngoai dam bao hanh lang an toan

can phai c6 bién phép gia b, khic phuc cic nén dit nay.
4. Két luan

Két qua phén tich cho thiy su phan chia khu vitc trén séng Hau chia
1am 3 doan rd rét: Poan An Giang: Sat 16 va bdi tu manh mé vé6i 7 diém sat
16 va 8 diém bdi ty, dao déng tit -15 m/nim dén 20 m/nim, tap trung &
céc khiic séng cong va cita song. Poan Bdng Thap — Cin Tho — Vinh Long:
Tinh trang twong d6i én dinh hon, sat 16 va bdi tu dao déng ti¥ -5 m/nim
dén 5 m/nim, v&i 15 diém sat 16 va 7 diém bdi tu vira va nho. Poan Tra
Vinh - Séc¢ Tring: Nhiéu diém sat 16 va bdi tu dan xen, dao dong ttt -5 m
dén 5 m, riéng khu vifc ctta song c6 thé 1én dén =23 m/nim do anh hudng
ti¢ bién Dong.

TAt ca céc tinh tiép gidp v6i song Hau déu ¢ vi pham hanh lang an
toan séng. Tinh c¢6 chidu dai vi pham 16n nhét 12 An Giang v&i 37,87 km.
C6 nhiéu truwdng hop dién hinh trén dia ban tinh An Giang c6 rit nhiéu ho
dén st dung bo séng dé 1am noi sinh séng va phat trién.

Véi hé sb Kat < 1,15 tai cac vi tri khdo sat cho théy dia chét ven

song Hau tai DBSCL khé yéu v c6 nguy co mét én dinh rét cao.
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