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TOM TAT

Sat I& bo séng da va dang gdy nhiéu
thiét hai cho cuéc séng nguoi dan khu vurc
ven sbng. Vi vay nhing nghién ctru danh
gia xu thé bién déng durong ber séng va long
dén c6 y nghia thuc tién. Céng nghé vién
tham (RS) va hé théng tin dia Iy (GIS) a
nhing phwong phép tién bo, dénh gia chinh
xac bién déng Iong dan theo cé chiéu ngang
va chiéu sau. Két qua nghién ciru cho thay

bo séng khu vire Vam Nao duoc béi tu va sat
|& theo quy luat kha rd rang. Téc do sat I&
dang gidm dan trong 10 ndm tré lai day.
Nhung dia hinh long dén khu vie nay dién
bién khéa phurc tap.Céc déc diém vé thdy van
dong chdy, hinh thai long dan, céu tao dia
chét yéu va mét sé hoat déng nhén sinh la
nguyén nhan gay ra sat I6 tai khu vire nay.

Ttr khéa: Sat I& bo séng, boi tu, bién déng long dén, vién tham, hé théng tin dia ly.

1. MO PAU

Séng Mekong chay vao lanh thé Viét Nam
v6i Iuu lugng trung binh la 13650m/s theo 2
nhénh 1a séng Tién va séng Hau, ti 1& phan luu
lwong nude trung binh tai Tan Chau va Chau Dbc
lan lugt 12 80% - 20%. Sau khi séng Hau nhan
nude tir song Tién qua dong Vam Nao, luu luong
trung binh cua 2 con séng twong dwong nhau (51%
va 49%) [1]. Nhu vay, song Vam Nao chuyénmot
lwong nude 16n tir song Tién vé song Hau. Tuy
nhién vao mua can, dong chay trén song Vam Nao
thay ddi theo thuy triéu, vi vay ché do thuy vin
khu vire nay twong d6i phirc tap.

Tir dau nam 2013, trén séng Hau thudc dia
phan xa Binh Thuy huyén Chau Phi, gan ngé 3
hop luu v6i sdng Vam Nao, c6 hoat ddng khai thac
cat. Mo cat nay khai thac khong 1au (dén khoang
gitta nam 2014) thi vap phai str phan dbigay gét
cta nguoi dan x4 Binh Thay, cho rang khai thac
cat song la nguyén nhan gay sat 16 tai day. Sat 16

bo séng 12 mot van dé nghiém trong. Ngodi ra,
viéc khai thac cat ciing dang gy bat binh rat 16n
cho ngudi dan khong chi khu vieee Binh Thuy ma
con nhiéu noi khac trén ca nudc.

Ngay nay, véi su tich hop ctia cong nghé vién
tham GIS viéc theo d6i va tinh todn bién dong
duong bo duogc thue hién kha nhanh chéng va hiéu
qua. Vi vay, véi su tro gitp ctia cadc phuong phap
néu trén, tac gia thuc hién nghién ciru tai khu vuc
Vam Nao Vi cac muc tiéu sau:

- Panh gia bién dong bo séng khu vire Vam
Nao trong thoi gian 20 nam, tir ndm 1995 — 2005
—2015. Panh gia thay d6i dia hinh long dan trong
5 nam, tir ndm 2009 dén 2014,

- Xac dinh cac nguyén nhan gay ra sat 16 tai
x& Binh Thuy.

- Pé xudt mot s6 giai phap dinh huéng nham
han ché sat 16. Mot vai kién nghi cho cac nghién
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ctru sau ndy ciing nhu cac bén lién quan dé 1am
giam mau thuin gitra nguoi dan va cdng ty khai
thac cét.

2. PHUONG PHAP NGHIEN CUU

2.1 Phwong Phap Vién Tham

Céac d6i twong trén bé mat Trai Dét c6 phd
phan xa khac nhau, vién tham da ph s& phan biét
duoc d6i tuong dét va nudce va tach duge duong
bd séng. Anh vién tham duoc chup lién tuc theo
chu ky. Vi vay, thong tin vé d6i tugng sé& lién tuc
duoc cdp nhap nam nay qua nam khac, day la co
s& dé x4c dinh dudng bo séng tir nhidu nam trude.
Tai liéu anh LandSat cho nghién ctru nay gom 3
b6 anh chup ngay 09/02/1995 (LandSat 5),
19/01/2005 (LandSat 5) va 15/01/2015 (LandSat
8). Cac budc tach duong bo dugce tac gia thuc
hién nhu sau:

- Tao anh ti s6: Mat nudc phan xa kém hon
mat dat nén s& co cap do xam thap hon. Tuy nhién,
viéc gidn anh thu cong dua vao dic diém néu trén
khong hiéu qua. Vi vay, nghién ciru nay st dung
cong thire chiét sudt duong bo tir anh LandSat do
G. Winasor va S. Budhiman [2] d co két qua
chinh xac va khach quan hon. Cong thuc
[(B4/B2)*(B5/B2)].Kénh ti 1& B4/B2 cho ranh
gidi dat va nude ¢ nhing ving bd c6 thuc vat
nhung nhimg ving dit khong co thuc vat s& bi
“cho” la mat nude. Nguoc lai, kénh ti 16 B5/B2 s&
thé hién duong bo t6t & nhimg ving khdng c6 thuc
vat. Sau khi nhan 2 anh ti s trén v6i nhau thi cac
pixel chicon 2 gidtri1la 0 va 1.

- Loc Sobel: Dé chiét suat duong bd, phuong
phap loc Sobel sir dung gradient do bién tim kiém
gia tri 16n nhit va nho nhit trong dao ham bac nhat
cta anh. Tirc né s& phat hién cac diém nam trén
ranh giéi ma c6 su bién d6i manh mé& cua cap do
Xam.

2.2 Phwong Phap GIS

Sau khi loc duong bo, dit liéu duge chuyén

qua phan mém MaplInfo dé chong chap, tinh toan

va bién tap ban dd. Viéc tinh toan toc do thay doi

duong bo duge hd tro boi cong cu DSAS (Digital
shoreline analysis system) do cuc khéo sat dia chit
Hoa Ky (USGS) tich hop trén phan mém ArcGis
10.1. Tinh toén tc do bién dong duong bo bang
céng cu DSAS gdm c6 3 budce sau:

- Két hop (append) duong b cac ndm thanh
mot 16p (single class).

- V& duodng gbe (baseline) va ké cac transect
vudng goc véi dudng gbe.

- Tinh toan téc d6 bién dong va vé biéu do.
2.3 Phuong Phap Nji Suy

Hoat dong cua dong chay lam thay d6i ciu
trdc 1ong dan theo chiéu sau, phuong phap noi suy
dia hinh day song tir cac diém do thyc té va vé mat
cit tring hop cac nam 1a phuong phap danh gia
phU hop nhit dé theo dBi bién dong dang nay.
Phan mém Surfer 11dung dé giai doan cac vi tri
khéng mang gié tri va biéu dién dia hinh d4y song
mot cach lién tuc tir cac diém dir liéu roi rac. Dir
liéu do sau duoc trich ra tir cac dot khao sat thuce
té tai khu vuc nghién cau [3,4].
3. KET QUA VA THAO LUAN
3.1 Khu Vue Séong Vam Nao

Hinh 1 cho thiy 2 bo song Vam Nao c6 hoat
dong bdi x6i dbi ximg nhau. B phai thude huyén
Phu Tan trong giai doan 1995 — 2005 duoc bdi tu
cham va 10 nim tr¢ lai daykha 6n dinh. Bo trai
thudc huyén Chg Mdi bi sat 16 mirc do tr manh
dén cham. Noi bi sat manh nhat 1a khu vuc bo
s6ng gan diém hop luu véi song Tién va noi it bi
sat 16 it nhat & gan song Hau.Tinh chung, toc do
sat 16 tai bo trai Vam Nao giai doan 1995 — 2005
la -2.6m/nam va giam con -1.4m/ndm trong giai
doan 2005 — 2015. Hinh 2 cho thiy bién dong sat
16 bdi tu 2 bd séng Vam Nao tir nam 2005 dén nay
d4 giam kh& manh. Véi téc do nhu hién nay, trung
binh m&i nam song Vam Nao mé rong thém hon
Im.
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BAN DO BIEN DONG SAT LG KHU VUC SONG VAM NAO GIAI DOAN 1995 - 2005 - 2015
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Hinh 1: Ban D6 Bién Pong Bo Séng Khu Ve Vam Nao (giai doan 1995 — 2015)

3.2 Khu Vue Xa Binh Thiy va Binh Hoa

Binh Thuy va Binh Hoa la 2 x& cu lao giira
s6ng Hau. Sat 16 bo song Hau tai 2 cli lao nay dién
bién nhu sau. Tai cU lao Binh Thuy, doan sat 1¢
manh nhit dn sdu vao 90m va tai Binh Hoa la
130m. Giai doan 1995 — 2005, toc do sat 1& trung
binh tai Binh Thily -3.4m/nam va tai Binh Hoa lén
t6i -6.3m/nam, mot s6 diém tai dinh dau cu lao
Binh Hoa bi sat & rat manh, 1én téi -10m/nam.
Giai doan gﬁn day tdc do sat tai 2 khu vuc trén déu
giam con lan luot 12 -2.4m/nam va -5m/nam.

Tuy nhién, bdi tu ciing x4y ra kha manh tai
cudi cli lao Binh Thuy va nhéanh phu song Hau tai
cu lao Binh Hoa. Tuyén sat 16 bdi tu tai 2 cll lao
nay c6 su phan tach vi tri rat rd rang, ranh gisi két

thac sat 16 va bat dau bditu duge thé hién rat rd.
Vi tri ranh giGi dugce khoanh tron trén hinh 1. Hinh
5 biéu dién toc do boi x6i bd song tai cll lao Binh
Hoa, cho thay co diém duoc bdi tu manh véi te
d6 +5m/nam, nhung cach d6 90m (3 transect) thi
bo séng bi sat manh tGi -4m/nam.

Sau 20 nam, cti lao Binh Hoa mét téi 37.5 ha
dat, dién tich dugc bdi méi chi c6 5.7 ha (biéu dd
hinh 3,4). Cu lao Binh Thuy nho duge bdi ty manh
tai cudi cii lao nén vai nam tré lai daydién tichtang
cham tré lai. Vi két qua trén hinh 3 va 4 c6 thé
nhan dinh sat 1& tai Binh Hoa chi gidm nhe nhung
tai cU lao Binh Thuy d4 giam khé nhiéu. Anh chup
bd séng bi sat 16 tai Binh Thuy duoc thé hién trong
hinh 6 v&i vi tri céc diém A, B, C duoc danh diu
trén ban d6 hinh 1.
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Hinh 3. Dién Tich Bdi - Ty Sat L&
Khu Vyc Binh Thuy, Binh Hoa
Giai Poan 1995 - 2005

Hinh 4. Dién Tich Bdi - Ty Sat L&
Khu Vyc Binh Thiy, Binh Hoa

Giai Poan 2005 - 2015

toc 49 sat 1o

toc g boi ty Téc a4 sat 1 boi ty bor song xa Binh Hoa giai dogn 1995 - 2005

. S6 transect

Hinh 5. Téc d6 bién dong dwdng bo tai x4 Binh Hoa giai doan 1995 — 2005 (don vi: mét). (Truc hoanh la sé
transect — thuét ngit ding trong cong cu DSAS, trong bai nay tac gia thiét 1ap mdi transect cich nhau 30m)
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Hinh 6. Bo song Hau bi sat 16 tai xa Binh Thuy
3.3 Bién Pong Chiéu Sau Long Din Khu Ve Binh Thiy

bia hinh long séng Hau doan chay qua xa
Binh Thuy va My Hoi Dong (tinh An Giang) c6
mot sd diac diém nhu sau (quan sat hinh 7, 8):Khu
vire hop luu véi song VamNao ¢6 mot hd xoay rat
I6n, sau t6i da 46m. Day 1a khu vire c6 nhiéu xoay
nude nguy hiém cho tau bé qua lai.

Sau khi dao khoét day song tai ngd 3, long
dan phat trién mot con lach kéo dai 3.5km, sau
trung binh tr 14m —18m 4p sat vao bo song xa
Binh Thuy. Bo song ddi dién thudc xa My Hoi
Dongkha thoai, biéu hién 1a cac duong dong mirc
cach xa nhau, sau tir 6 — 10m. Su xuét hién cua
con lach nay khién trac dién song tai day c6 hinh
chit U 1éch vé mét bén (hinh 10).

Tir ndm 2009 dén nam 2011 va 2014, long
song tai day c6 su bién do6i kha phirc tap:

S6 liéu thu thap cho thay vao cubi nam 2011
con lach nay phét trién rong, co hd sdu 20m nam
satcl lao Binh Thuy. Quan sat mat cat hinh 10 cho
thdy 18, nam 2011 d4y song sat bo Binh Thuy sau
va rong hon so v4i nam 2009 va 2014. Nguyén
nhan 1a do tran 1 16n nam 2011 hogc c6 thé do ht
cét trai phép ngay tai mép bo. Bén nam 2014, lach
sau phaét trién xudng ha luu nhung c6 phan noéng
hon so v&i ndm 2011.

Mot khu vue dang cha y dugce t6 do trén ban
d6 hinh 8, nam giira song doan gan cudi xa Binh
Thuy, c6 cac hé xoay cuc bd sau tir 14 —16m nam
canh cac bdi ngam rat nong, noi néng nhét chi
cach mat nude 1m. Theo khéo sat tai dia phuong,

hoat dong khai thac cat bt dau tir du nam 2013.
Nhimg thay d6i bat thuong nhu vay conguyén
nhén tur khai thac cat khong dung ky thuat. Cong
ty d4 hut cét vuot cong sudt lién tuc tai mot noi
lam day song ha siu tGi -16m, I6p bun phu trén
M3t mo cat bi thai bo ngay vi tri ké can, hinh thanh
bai cat ngam nguy hiém chogiao thong.

3.4 Nguyén Nhan Gay Sat L& Bo Song Tai X&
Binh Thay

Dua vao két qua va sb liéu thu thap vai khao
sat thuc dia, tic gia nhan dinh cac nguyén nhan
sau day:

- Thay vin dong chéy. Séng Hau trudc khi
nhan nuéce tr Vam Nao, ¢6 luu lugng trung binh
khoang 2650m?%/s (tai Chau Ddc), trong khi d6 luu
luong tai Vam Nao trung binh chiém t6i 29% tong
luong nude song Mekong (13650 m3/s) d6 vé tir
bién gidi, trong dwong 3958m°/s. Luu lugng nude
song Hau tang manh sau khi nhap dong Vam Nao,
tang dén hon 6600m¥s, nén 1ong dan phai mo
rong dé tai du. Sy mé rong long dén s& dién ra theo
chiéu ngang (sat 10 bo) va chiéu sau (dao khoét
day).

S6ng Hau chay dén diy nhan 1 luong nudc
con 16n hon chinh né. Vi vay sat 16 khong xay ra
tai b séng x4 My Hoi Pong 1a do dong chay cua
Vam Nao manh hon da ép dong chinh séng Hau
léch truc thang va quét vao x& Binh Thuy.

- Chénh léch luu lwgng gitta mua can va
mUa Iﬁ lé‘n Séng Héu tal Binh Thﬁy,Qtrung binh mUa
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i xap xi 10000 m?3/s, Qmin Mua can: 674 m3/s [3]. nhét s& ndm bén bo 16m va gay sat 16 manh tai x4
Muc nudc ha thip va dang cao 1am cho trang thai Binh Thuy (hinh 11 va 12).
dét d4 bi thay doi nhanh, tir kho nitt sang bé nhéo - Chu tao dia chét yéu. Theo két qua tham

[5]. Lii cang I6n thi sitc nwéc cong pha by cang do dia chit khu vuc Binh Thiy [4], ¢6 6 16p dia
manh. tang. Trong bai ndy chi quan tm 3 16p dau (bang
- Van toc khéi doéng bun cat tai Binh Thuy 1), quan trong nhat 1a dic diém cua 16p thir 2 c6

thap, 0.298m/s, van toc dong chay trung binh cua do6 siu tir 0 — 18m (twong dwong vd&i do siu con

s6ng Hau tai day 1a 0.74m/s. Mua I thi vén téc co lach dudi 16ng song) c6 luc lién két rit yéu.
the hon 1.19m/s [3] nén sat 16 xdy ra la tat yéu. Ngoai cac nguyén nhan néu trén, viéc hat cat

- Hinh thai 1ong din tac dong siu sic dén trai phép sat ngay bo séng, giao thong thuy dong
tuwong quan sat 1& bdi tu 2 bén by Binh Thuy — My duc trén tuyén dudng thuy huyét mach tao ra song
Hoi Pong. Poan giita cll lao Binh Thuy, 10ng dan hoac xay dung dé bao ngin 1i ciing lam tang ap
hinh chit U l1éch vé bén phai (bd Binh Thuy). Vi lwc dong chay 1én séng chinh gay sat 16 manh hon.
dang 10ng dan nhu vay, van tdc dong chay lén
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Dungtrong | Gécma | Lucdinh | Caodd Béday | Do sdu day
wdt. KN/m® | sat (d0) | uwét (kPa) | dinhlsp | lop (m) I6p
(m)
Lép 1: Sét pha, 18.7 16°37’ 21.9 3.5 3.8 0--33
déo cang, xam
loang 16
Lép 2: Sét bat, 15.7 03°33’ 6.1 0.2 15.1 -18
nhdo chay, xam
nau
Lép 3: Sét bot, déo 15.7 11°20° 18.1 -15 12.9 -31.3
mém, Xam nau

Bang 1. CAu tao cac ti“mg dia chit khu vuc Binh Thuy
3.5 Pé Xuiét Giai Phap Pinh Hwéng Han Ché Sat Lé

Bo song tai Binh Thay hién nay c6 toc do sat
trung binh 1a 2.4 m/nam va dang giam dan. Hanh
lang an toan trong quy hoach 20 nam t6i 1a 50m.
Khu vue nay khéng dugce xay dung cong trinh hay
c4c hoat dong c6 thé pha v két cau dat.

Giai phap chu dong hon do 1a chinh trj 10ng
dan bang cach khai thac cat, giai phap nay phu hop
VGi nhitng vung bo bi sat 16 dai nhu Binh Thuy,
phuong phap bao vé truc tiép co khdi lwong cong
viéc qua 16n, tén kém hodc do cac diéu kién khac
khéng thuc hién dugc, dong thoi khai thac ngudn
tai nguyén quan trong. Tuy nhién, khai thac cat
can tuan thu chit ché:

- Khoi thong 10ng dan khu vye Binh Thuy
vé dang chit U chuin gan cén xtng 2 bén.

- D6 sdu ti da cho phép khai thac nén 1a do
sau -14m (hinh 11).

- Vi tri hut cat ¢ gitta song, phai cach bo My
Hoi Pong 240m, cach b Binh Thuy 260m.

- Khai thac dang murc cho phép véi theo hop
ddng ban dau. Khong neo dau phuong tién tai bo
Binh Thuy.

4. KET LUAN VA KIEN NGHI

Trong nghién ciu vé bién dong dudng bo
song, phuong phap vién tham hd tro déc luc viée
loc duong bd. Phuong phap GIS t6i vu chong 16p

dir liéu, tinh toan bién dong theo chiéu ngang.
Phuong phap ndi suy tao ra ban do raster lién tuc
tr cac diém di liéu roi rac, danh gia bao quat su
thay d6i nong sau 10ng dan. Két hop 3 phuong
phép nay rat hiéu qua cho cic nha quan ly tai
nguyén méi trudng theo ddi su bién dong, xac dinh
nguyén nhan van dé. Ngoai ra, kién nghi nén két
hop thém véi cac mo hinh nhu MIKE dé du bao
long dan, Geo-Slope dé du bao truot 16 thi & c6
két qua toan dién hon va c6 thé dua ra duoc du
bao.

Khu vuc Vam Nao c6 dién bién sat 16 theo
quy luat twong d6i 1 rang, tuong tng voi dic diém
thity van dong chay, hinh théi long dan va két cau
dia chét tai day. Tdc do sat 16 c6 xu hudng giam.
Trong trudng hop nay, nguyén nhan chinh gay sat
16 bo song Hau tai xa Binh Thuy khong phai 1a do
khai thac cat, nguoc lai néu khai thac dung quy
dinh sat 16 s& giam. Thé nhung, van ton tai mau
thudn rat 16n gitra ngudi dan va don vi khai thac
c4t. Kién nghi dua ra, can giam sat chit ché hoat
dong khai thac. Doanh nghiép phai hoat dong
trung thuc, tudn thi cac yéu cau, khai thac tai
nguyén mét cachthan thién véi méi truong va hai
hoa véi loi ich ngudi dan.
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Assess changes of river bank erosion the

vicinity of Vam Nao

e Pham Duc Anh Huy
e Tran Tuan Tu

University of Science, VietNam Nation University -HCMC

ABSTRACT

Bank erosion has been affecting dozens
of people along riverbank. Therefore,
research about channel adjustment and bank
erosion are very essential. With the advent of
advanced remote sensing (RS) technology
and GIS (geographic information system) we
are able to carry out monitoring and
assessing accurately channel adjustment
and bank erosion in 2 aspects: horizon and
depth. The results indicated that the changing

of bank erosion and accretion occured in a
relatively clear tendency. The studied area
has tended toward less erosion for the last 10
years. However, river topography’s changes
are fairly complex. In general, hydraulic
factors, flow discharge, vulnerable geologic
structure, characteristics of river topography
and cross profile as well as human activities
are mainly responsible for this situation.

Key Words: Bank erosion, deposition, accretion, channel adjustment, remote sensing, GIS.
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