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Phan tich bjén dong duong bo song khu vuce
Thanh phé HO6 Chi Minh gia1 doan 1989 - 2015

Hoang Trang Thu, Pao Nguyén Khoi, Pham Thi Loi, Nguyén Vin Hong

Tém tit—Muc tiéu ciia nghién ctru 1a phan tich
bién dong dwong bo khu vwe Thanh phé Hé Chi
Minh giai doan 1989 — 2015 bing céng nghé vién
tham va GIS. Pwong bo dwgc phin loai dwa vao
phwong phap chi sé khac biét nwéc diéu chinh
MNDWI va phuong phip phin ngudng dua trén tu
liéu dnh vé tinh Landsat 4-5 (TM) va Landsat 8
trong giai doan 1989 — 2015. Sau d6, cong cu DSAS
dwoce sir dung dé tinh toan toc dd sat 16 - bdi tu cia
bo séng. Két qua nghién ciru cho thay, trong ca giai
doan 1989 — 2015, qua trinh sat 1&' va bdi tu dan xen
nhau tuy nhién phén 1én cic nhanh séng chinh déu
bi sat 16. Trong do6, song Long Tau, song Sai Gon,
song Soai Rap sat 1&' ¢ ca hai bo ta va bo hiru véi tbe
do sat 16 1én dén 10,44 m/nim. Qua trinh bdi tu tap
trung chii yéu & khu vee Cin Gid nhw séng Pdng
Tranh, cira song Soai Rap véi téc dd l6m 8,34
m/nim. Panh gia sw bién dong duong bd bing tw
liéu vién tham da thoi gian dong gop mdt phin quan
trong trong cong tac quan ly va bio vé dwong bo.

Tir khéa—Bién déng dwong bd, dnh Landsat,
DSAS, MNDVI
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Phat trién giao thong duong thiy tao diéu kién
thuan loi cho van chuyén hang hoa bén canh vin
tai bang duong bo, dic biét thic day giao thuong
voi nude ngoai, do d6 nhidu cang bién di duoc
xdy dung va dua vao hoat dong & Tp.HCM ciling
nhu cac ving lan can nhu Viing Tau, Pong Nai.
Tuy nhién, duong bo khu vuc Tp.HCM dang cé
nhitng bién dong manh mé trong thoi gian gin day
va anh huong nhiéu dén qua trinh phat trién kinh
té cua Tp.HCM va doi séng nguoi dan. Sy thay
dbi duong bo 1a do anh hudng két hop cua cac
qua trinh ty nhién (hinh thai song, cu tao dia
chat, dong chdy, ...) va cdc qua trinh nhédn tao
(khai thac cat, giao thong thuy, xay dung dap, hd
chira ¢ thugng nguon ...). Do d6, quan tric dién
bién sy thay ddi duong bo khu vue Tp.HCM va
du bao xu hudng thay ddi 14 can thiét cho cong tac
bao vé va quan 1y bén virng duong bo.

Trén thé gioi, da co rat nhidu nghién ciru sir
dung tu liéu vién tham dé phan loai mat nude tir
anh vé tinh da thoi gian, sau d6 chdng xép dé
nhan dang va danh gia bién dong duong bo. Vi
du, nghién ctru cua El-Asmar va Hereher (2011)
[1] vé bién dong bd bién phia dong dong bing
song Nile bang ca 2 chi s6 NDWI va MNDWI
cho 2 loai b cam thu nhén anh khac nhau
Nghlen ctru cua Chand va Acharya (2010) [2] vé
bién dong dudng bo va nudc bién dang doc theo
bo bién khu bao ton dong vat hoang da
Bhitarkanika, Orissa, nghién ctru dua ra phuong
phap ti s6 anh (Ration Band) bang st dung ty 1&
kénh anh gitta kénh 4 va kénh 2 véi kénh 5 va
kénh 2. Trong do6, nghién ctru con chi ra r.;fmg kénh
5 — dai hdng ngoai giita bd cam TM va ETM+ thé
hién sy twong quan manh mé giita nudc va dat, do
nudce hip thy bude song ciia kénh hong ngoai giita
(thdm chi 1a nudc duc). Nghién clru cia Feyisa va
cong su (2013) [3] vé chi s trich xudt nudc tw
dong AWEInsh dung loai bo ddi tugng khong co
nuée (khu dit xay dung) va AWEIsh dung dé loai
b6 nhiing ddi twong AWEInsh khong thé loai bo
dugc. Ngoai ra, nghién ctru cuia Pardo — Pascual
va cong su (2018) [4], két cac qua phan tich
chimg minh dbi voi bo cam Sentinel-2 dudng bd
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duoc trich tir kénh 11 va 12 tuong ty nhu déi voi
b6 cam Landsat 8 thu duoc tir kénh anh 6 va 7.
Nhin chung, cic nghién ctru trén thé gioi da
chung minh tinh hi¢u qua va tinh uvu viét cua
phuong phép vién tham phuc vu danh gia bién
dong duong bo.

Bén canh d6, di c6 nhiéu nghién ctru vé bién
dong duong bo dugc thuc hién & Viét Nam trong
nhitng nam gay day. Vi du, nghién ctru ciia Pham
Thi Phuong Thao va cong su (2011) [5] vé ung
dung vién tham (chi s6 NDWI) va GIS trong theo
ddi va tinh toan bién dong dudng bd khu vuc
Phan Thiét. Nghién ciru ciia Phan Kiéu Diém va
cong su (2013) [6] vé danh gia tinh hinh sat 10,
bdi tu khu vuc ven bién tinh Ca Mau va Bac Liéu
tr 1995 — 2010 st dung vién tham (phuong phap
phan ngudng va ti sd anh) va cong nghé GIS.
Nghién ctru cua Nguyén Vin Trung va Nguyén
Vian Khanh (2016) [7] vé dién bién duong bd khu
vuc cia song Pai, song Thu Bdn, Quang Nam
bang phuong phép ty s6 anh. Nhin chung, phuong
phép vién tham cho thiy tinh hi¢u qua trong cong
tac giam sat bién dong duong bo.

Muyc tiéu ctia nghién ctru 1a danh gia mic do
bién dong duong bo trén cac séng chinh cua
Tp.HCM tir tu li¢u anh Lansat da thoi gian va k¥
thuat phén tich anh vién tham (chi s6 MDWI). Chi
s6 MDWI duoc danh gia 1a phuong phap hiéu qua
dé trich tach dudng bo tir dit liéu anh Lansat
U.Duru (2017) [8].

2 TONG QUAN KHU VUC NGHIEN CUU
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Hinh 1. Khu vuc nghién ciru

Tp.HCM 1l thanh ph tdc d6 phat trién kinh té
16n nhat Viét Nam. Tp.HCM nim ¢ ha luu luu
vuc hé théng song Sai Gon — Pong Nai (Hinh 1).
Tp.HCM nam trong ving nhiét d6i gié mua cén
xich dao nén dic diém chung cua khi hau 1 nhiét
d6 cao déu trong nam va c6 hai mia (mua mua va
mua kho) rd rang. Luong mua trung binh nam
cao, khoang 1.800mm. Mua mua thuong bit dau
tir thang 5 dén thang 11 va chiém khoang 80-85%
tong lugng mua nim va mua kho bat dau tir thing
12 dén thang 4 nam sau. Ché do thiy triéu tai khu
vuc thanh phé 1a ché do ban nhat triéu khong déu
v6i toc d6 truyén tridu trung binh khoang 28-30
km/gio.

3 DU LIEU NGHIEN CUU

Nghién ctru st dung anh vé€ tinh da thoi gian
bao gdm 12 bo anh Landsat 4-5 (TM) va 2 b anh
Landsat 8 Operational Land Imager (OLI/TIRS)
hinh anh duoc thu thap tir Cuc Khao sat Dia chat
Hoa Ky (USGS) (www. glovis.usgs.gov) trong
giai doan thoi gian tir naim 1989 dén nim 2015
(Bang 1). Ti€u chi lya chon anh 1a chon cac anh
trong thoi gian mua kho (thang 11 dén thang 4) va
anh ¢ chét lwong tbt (anh khong bi soc, co6 do che
phu cia mady nho hon 10% dd che phu trén toan
khu vuc, va khong co 16i cam bién (¢ cac khu vuc
gan bo sdng va bo bién).

Bang 1. Dit liéu dnh vién tham

Cot/ ‘ Dy | So
N Ngay thu Vé tinh phén | kénh
Hang 2
gidi anh
124/053 | 11/09/1989 | LC4-5TM | 30m 7
125/052 | 12/18/1989 | LC4-5TM | 30m 7
125/053 | 04/06/1989 | LC4-5TM | 30m 7
124/053 | 01/07/1994 | LC4-5TM | 30m 7
125/052 | 11/14/1994 | LC4-5TM | 30m 7
125/053 | 11/14/1994 | LC4-5TM | 30m 7
124/053 | 03/26/1999 | LC4-5TM | 30m 7
125/053 | 06/21/1999 | LC4-5TM | 30m 7
124/053 | 12/20/2004 | LC4-5TM | 30m 7
125/053 | 10/24/2004 | LC4-5TM | 30m 7
LC8
124/053 | 01/17/2015 OLVTIRS 30m 11
Landsat 8
125/053 | 02/09/2015 OLI/TIRS 30m 11

4 PHUGNG PHAP NGHIEN CUU

Phuong phép co ban trong nghién ciru bao gom
cac budc chinh dugc thé hién ¢ Hinh 2, bao gom
3 budc: (1) tién xir 1y anh, (2) trich xuit duong
bo, va (3) tinh toan bién dong dudong bd bing
DSAS. Cac bude duge md ta nhu sau:
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Hinh 2. Quy trinh thyc hién nghién ctru

4.1 Tién xi ly

Hiéu chinh hinh hoc va anh hudng khi quyén
cta anh: Anh vé tinh sau khi duoc tai vé, duoc
hiéu chinh hinh hoc va hiéu chinh khi quyén.
Anh duoc nén chinh vé cing hé quy chiéu véi
ban dd nén ciia Tp.HCM 14 hé toa 6 UTM mui
chiéu 48N (WGS84).

Ghép va cit anh: Ving nghién ciru duoc vé
tinh Landsat chup nam trén hai tAm anh riéng 1é
vi vy can thiét cat va ghép anh lai voi nhau dé
duogc anh khu vye nghién ctru hoan chinh.

4.2 Xac dinh duwong bo

Puong bd 1a duong phan tach giita bé mat
song hodc bién va dat [9]. Nghién ctru di sir
dung phuong phap phan tich duong bo ban ty
dong dugc 1am ndi bat thong qua chi sb khac
biét nudc didu chinh MNDWI (Modified
Normalized Difference Water Index) c6 két hop
v6i phan tich gia tri ngudng [8]. Chi sb
MNDWI cho phép phan biét twong d6i dbi
tuong dét véi nudc va duge hién thi theo cong
thue:

MNDW] — GREEN-MIR )
GREEN+MIR

Trong d6: GREEN: kénh mau lyc (0,52 — 0,6
um) dbi v6i Landsat 5 14 kénh 2, d6i voi Landsat
8 1a kénh 3; MIR: kénh hdng ngoai gitra (1,55 —
1,75 pm) d6i véi Landsat 5 1a kénh 5, dbi véi
Landsat 8 la kénh 6.

Sau khi tinh toan chi s&6 MNDWI thu duoc
cac anh raster, cac dbi tugng phan theo cip do
xam tir -3,89 — 1 tuy vao anh ting nam. Qua
nhiéu phép thir va sai gia tri ngudng trong ting
anh raster ngudng phu hop nhat dugc dua ra la

tir 0,21 — 0,37 tiy timg anh ma hai ddi twong dat —
nude duoc thé hién rd. Két qua trich xuat duong bo
dugc kiém tra tryc quan trén cong cu Google Earth
va ldy 150 diém ngau nhién trén doc theo duong bd
trong khu vuc nghién ctru cac ndm dé so sanh véi
két qua trich xuit duong bd theo timg nam (Hinh 3).
Nhirng diém dugc tim thdy phu hop véi két qua
trich xuit duong muc nudc trong khoang 72 — 78%.
Két qua nay cho do tin cdy cuia két qua trich xuét
duong bo.

Hinh 3. Cac diém kiém tra dudng bd trich xuét tir anh
Google Earth nam 2015
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Bén canh do, nhém nghién ctru tién hanh dot
khao sat thuc dia vao thang 8/2018 da ghi nhan
dugc mot sb thong tin lién quan dén nghién clru
nhu vi tri duong bo, vi tri diém sat 10, boi ty,
khu vuc ké, cang, khu vuc xam lan... Két qua
cua dot khao sat nhim phuc vu kiém tra két qua
phan tich bién duong dudng bd va phuc vu giai
thich nguyén nhan cua bién dong nay.

4.3 Tinh todn s bién dong dwong bor

Duya vao két qua duong bd duoc trich xut
cho cac giai doan thoi gian, toc do bién dong
duong bod dugc tinh toan bang cong cu DSAS
thong qua viéc tao cac tuyen cit ngang vudng
goc voi dudng bo tr duong co s¢ dugc xdy
dung 150 m vé phia dit lién, cic mit cit cach
nhau 100 m. Trong DSAS c6 nhiéu phuong
phap tinh toan thng ké bién dong dudng bd
nhu sy dich chuyén duong bd (NSM), ty 1é
diém cuél (EPR), toc do trung binh (AOR), hoi
quy tuyen tinh (LRR), gap gdy (JKR)... Trong
d6, chi s6 LRR cho thay duogc gia tri tbe do bién
ddi duong bo (sat 16 hodc boi tu) qua cac thoi
ky nén dugc su dung trong nghién clru nay.

5 KET QUA VA THAO LUAN

Nghién ctru tap trung danh gia sy thay ddi
duong bo khu vue Tp.HCM trén cac dong song
chinh bao gém Soai Rap, Long Tau, Sai Gon,
Podng Tranh, GO Gia, Vam C¢, Thi Vai, Vam
Sat, Dan Xay, song Cai, song Dira va khu vuc
tiép giap bién. Nghién ctru di xay dung duong
co s cach 150m vé phia dét lién, thiét 1ap cac
duong mat cat tir duong c6 so cach nhau 100 m
va cat ngang qua tat ca cac duong tinh toan.
Giao diém giita duong mit cat va duong bo s€
tao co s& cho DSAS tinh toan théng ké céac
thong sb thay ddi theo thoi gian.

Két qua phan tich cho thdy dwdng bo khu
vuc Tp.HCM cé sy x6i 16 va bdi tu dan xen 1an
nhau trong giai doan 1989 — 2015 (Hinh 4).
Din bién bién dong xay ra phic tap nhung
phan 16n cac séng déu bi x6i 16, khu vuc boi tu
tap trung chi yéu ¢ rimg ngdp min Can Gio.
Xem xét chi tiét cho tirng giai doan thoi gian
nhu sau:

BAN DO XOI LO - BOI TU THANH PHO HO CHi MINH GIAI DOAN 1989 - 2015,
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Hinh 4. Ban d xo6i 16 - bdi tu TP.HCM giai doan
1989 — 2015

Giai doan 1989 — 1994: c4c nhanh séng phia Bic
va Tay Bic ¢6 xu hudng bdi & ca hai bén bd song,
bao gébm cac nhanh song Sai Gon thudc quan 7,
nhanh Soai Rap thudc quén 7 va quan 9. Chay doc
vé phia Nam thi dudng bd twong d6i 6n dinh hon.

Giai doan 1994 — 1999: sat 16 xuét hién & ca hai
bén bod cac nhanh song Soai Rap, Sai Gon, Long
Tau thudc quan 9, quén 2, quan 7, huyén Nha B¢ va
phia Bic va Tay Bac huyén Can Gio. Puong bo cac
song Thi Vai va séng Vam Co xuét hién bén 16 bén
bdi theo xu huéng dong chay hién tai.

Giai doan 1999 — 2004: doan bo ta song Soai
Rap thudc phuong Long Phude (Quan 9) bi x6i 16
trAm trong; doan bo hiru song Soai Rap thudc xa An
Théi DPong (huyén Can Gid) bi sat 16 mot sé diém
tap trung dong dan cu.

Giai doan 2004 — 2015: doan bo hitu song Soai
Rap thudc xd An Théi Pong (huyén Can Gid) bi x6i
16 nghiém trong va 1an sau vao trong dét lién. Tuy
nhién, doan séng thudc phuong Phit Hiru (Quéan 9)
hinh thanh céc doi cat 14n ra séng. Hai bén bo song
Vam Cé va bo hitu cura séng Soai Rap c6 xu hudng
boi tu. Bo bién va cac con song khac khong co bién
dong nhiéu.

Dua vao két qua phan tich & trén, 6 khu vuc c6
nhiéu bién dong duong bo 16n dugc nhan dang.
Bang 2 trinh bay toc do bién dong dudng bo tai 6
khu vyc dién hinh.
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Biing 2. Téc 40 bién dong duong bor (m/nam) quacde  Thanh, 2012) [10] . Doc b song Sai Gon ¢6 nhiéu
giai doan tai cc khu vye dién hinh cong trinh, nha cira 6 tai trong 16n lam cho duong
bo bi qua tai, long song bi thu hep va sat 16, mot vi

Giai Téc dp bién dong (m/nim) Pl - . R .

doan du dién hinh nhu coéng trinh lang biét thy E]?EN
: KV1 | KV2 | KV3 | KV4 | KV5 | KV6 | thudc Quan 2. Cac hoat dong khai thac cat dién ra

1989 — ram rd trong giai doan 1994 — 1999 lam tdc do xo6i

1094 | 123 | 457 | 0551 258 | 1441 314 | 1y oin tang t6i 4,6lm/nam. Sau nam 1999, khi cac

1994 — _ _ _ cong trinh bdo v¢ duong bo duge xay dung nhu ke

1909 | 01| 588 | 834 | 10441 461 | 431 | chén thi dudng bd dang c6 xu hudng bdi véi toe do

1999 - ~ | 2,55m/ndm. Tuy nhién vén d¢ sat 16 van la tiém an

2004 | 071|031 | 270 | -648 | 4 | 554 | dbi vOi khu vuc nay vi day la khu vuc chiu anh

2004 huéng nhiéu boi §()ng tau do luu lugng tau trong tai

o015 | 2°° | 186 | 217 | -342 | 0,05 | 1,81 | [4n lyu thong nhiéu trén doan song nay (Hinh 6).

1989 — - -

2015 | 075 | g | 475 | 585 | 120 | (o -

Khu vyc 1 thudc song Sai Gon doan tir ban
dao Thanh Pa dén ngd mii Pén Po 1a doan
song tiép giap giita quan 2 va quan 7 va c6 do
udn khtic 16n nhét cua song Sai Gon (Hinh 5).

Hinh 6. Sat 16 doc bo ké trén song Sai Gon
(ghi nhan tir dot thyc dia thang 08/2018)

Khu vuc 2 (KV2) thudc song Soai Rap, doan
song mili nhon thugc phuong Long Phudc, quén 9
huéng ra chiu nhiu tic dong cua song tau thuyén
qua lai, dic biét toc do dong chay manh 1,058 m/s
(tai tram do Cat Lai nam 2011- Dai khi tugng thuy
van khu vuc Nam Bo) giy ra x6i 1¢ dic biét dién
ra manh nhat vao giai doan 1994 — 1999 vdi tdc
d6 14 5,88 m/nim (Hinh 7). Viéc xay dung hd Dau
Tiéng trén song Sai Gon (1983), hd Tri An trén
song Béng Nai (1988) da chan lai mét lwong 16n
ngudn tram tich cung cép cho song, nén két qua
phan tich tir sau nim 1999 tuy c6 bdi tu nhung tbc
d6 khong nhiéu, trung binh cho giai doan 1989 —
2015 thi x6i 16 0,48 m/nam van 1a chu yéu.

Hinh 5. Bién dong duong bo & khu vie 1 (KV1)

Két qua phan tich cho thiy trong ca giai doan
1989 — 2015 x0i 16 6 ca 2 bén bo ta va bo hitu
v6i toe d6 x6i 1a 0,75 m/nam, nguyén nhan cu
trac dat yéu tram tich Holocen, ddy séng co
nhiéu viing sau va xody d& tao nhirng ham éch ¢
suon bo, két hop voi ché do dong chay phic
tap, hai chiéu theo nhip thiy triéu (L& Ngoc
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Hinh 7. Bién dong duong bd & khu vire 2 (KV2)

Khu vyc 3 thudc nhanh song Pong Tranh co
xu hudng bdi 4,75 m/ndm hinh thanh nhimng bai
bdi rong hang trim mét (Hinh 8). Nguyén nhan
ctia hién twong nay 1a do ngudn phu sa tir song
Sai Gon va Pong Nai dua ra trong mua li va
lvong bun cat do song va dong chay ven bo
mang vao trong mua gié Tay Nam. Hién tuong
bdi ling song Df)ng Tranh d3 lam cho véan dé
giao thong thuy rit kho khan, chi nhitng ghe
thuyén nhé méi c6 thé ra vao dugc (Hinh 9).

Hinh 8. Bién déng dudng bo & khu vire 3 (KV3)

Hlnh 9. Bii bdi trén song Dong Tranh
(ghi nhan tir dot thuc dia thang 08/2018)

Khu vuc 4 thude bo song Nga Bay (Hinh 10), 1a
khu vuc chiu anh huong truc tiép cua dong chay
manh tr song Long Tau dd ra va séng tau thuyén
hoat dong tir bién Pong dén cang Sai Gon cb
trong tai tir 30.000 — 70.000 DWT gay nén x6i 16
manh vé&i toc do 5,58 m/ndm tir nam 1989 dén
nam 2015. Trong giai doan 1994 — 1999, x06i 1o
dat toc do 16n nhit 10,44 m/nam. Tai khu vuc nay
con cho phép tau cao tbc hoat dong trén tuyén
Tp.HCM dén Viing Tau hoat dong, ting chiéu cao
song tir 10 — 15 cm 1én dén trén 1 m danh tryc tiép
vao bo. Tir nam 2006, hoat dong cua tau thuyén
giam di dang ké, do vay x6i 16 cling giam di con
3,42 m/ndm vao giai doan 2004 — 2015 (Hinh 11).

Hinh 10. Bién dong dudng bd & khu vire 4 (KV4)
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Hinh 11. Sat 16 trén bo song Nga Bay

Theo nghién ctru cua Bui Trong Vinh,
Nguyén Hai Truong (2012) [11] vé co ché x6i
16 tuyén song Ngi Bay, Tp.HCM, tac gia da
st dung cac phuong phap GIS, md hinh
MIKE21 va diéu tra thuc dia cho théy véi két
céu dé bi song pha v& cua bun va sét, dudi tac
dong clia song bién va song tau duong bo bién
bi x6i 16. Téc dd x6i 16 cao nhit tir 5 — 10
m/ndm trong giai doan 1989 — 2010 thudc khu
vuc thi trdn Can Thanh phu hop véi két qua
nghién ctru.

Hinh 12. Bién déng duong bo & khu vie 5 (KV3)

Khu vuc 5 thudc khu vuc cira song Soai Rap
(Hinh 12), noi c6 long song rong va nong, day
1a khu vyc chiu nhiéu anh huong truc tiép cia

song va thay triéu 1én xubng hai lan/ngdy nén
doan-dudng bd ¢6 nhiéu bién dong manh, cac hién
tuong x6i 16 - bdi tu dan xen. Hon nira khu vuc
nay tdp trung cac ao nudi tom 16n, 16p phu thuc
vat bi mat di din dén kha nang chén séng bi giam
c6 nhiéu noi sat 16 sau dén khoang 150 m. Trong
giai doan 1994 — 2004, toc do sat 10 khoang
1,31 m/nam do day la g1a1 doan phat trlen manh
cta cac hoat dong nudi tréng thity san rim r cia
cac ao nudi trong thity san lam giam 16p phu thyc
vat dan dén mat kha nang giir dit cua bo.

Mot nghién citru ctia Vién Ngoc Nam va cdng
su (2014) [12] vé khu vuc nay, trong hai giai doan
1989 — 1997 va 1997 — 2010 tac gia nghién ciru
thudc cung thoi gian nghién ctu cta bai bdo, cho
thdy két qua ca hai giai doan bdi tu dién ra van 1a
xu thé, toc do bdi tu lan luwot 1a 14,2 ha/nam va
48 ha/nam.

Khu vye 6 1a ving bién Can Gid véi duong bo
dai khoang 4 km (Hinh 13), tai hai ddu dudng bo
bién c6 hé thong ké mo han dé giam tac dong cia
song nham béo vé bo bién dang hoat dong rat hiéu
quéa nén toc do xoi 16 khu vuc nay chi khoang 0,40
m/ndm. Khu viue Can Thanh va bai bién 30/4, hién
tuong bdi tu xay ra sau cac mo han. Nam 2007,
thuc hién ké hoach du an xay dung khu d6 thi du
lich Can Gio, tai xa Long Hoa, thi trAn Can
Thanh, huyén Can Gid trién khai san lép dét tién
ra bién 1am duong bd ndi rong ra bién khoang 250
m.

Hinh 13. Bién dong dudng bo ¢ khu vire 6 (KV6)

Theo nghién ctu cua Ha Quang Hai va cong sy
(2011) [13] vé x6i mon by bién Can Giv, Tp.HCM
trong diéu kién bién ddi khi hau, tac gia t& hop cac
phuong phap téng hop tai lidu, phan tich tu liéu vién
tham, GIS va khao sat thuc dia, cho thay két qua co
nét twong dong voi két qua nghién ciru nay. Dién
hinh trong giai doan 1994 - 2008, hoat dong x6i 16
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dién ra chi yéu ¢ khu vuc nghién ctru, cu thé
duoc thé hién & Hinh 14.

©ia Thanh
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Hinh 14. So sanh v&i nghién clru ctia Ha Quang Hai va
cong su (2011)

Tom lai, két qua phan tich bién dong dudng
b & Tp.HCM dat két qua kha tbt, phu hop véi
nhiing nghién ctu trudc day theo tirng giai doan
thoi gian. Phuong phap nghién ctru ciia dé tai co
thé 4p dung cho khu vic 16n dién hinh nhu khu
vie Tp.HCM cho két qua t6i uu trén timg nhénh
song chinh. Tuy nhién, két qua phén tich vin phu
thudc rat nhidu vao kinh nghiém cta ngudi phan
tich. Pay ciing 14 diém tao nén sy khac nhau giita
cac nghién ciru.

6 KET LUAN

Trong nghién ciru nay, anh vién thim Landsat
5 va Landsat 8 da dugc sir dung dé danh gia bién
dong duong bo khu viuc Tp.HCM giai doan 1989
— 2015. Két qua cho thdy dudong bd khu vuc
thanh phd dang c6 nhitng thay ddi dang ké do cac
hoat dong nhan sinh, giao thong thiy va nudi
trong thiy san.

Nhin chung, cic duong bd déu dang bi sat 1o
v6i toc dd khac nhau, nhidu khu vuc c6 tde do
xam ln 1én dén trén 10,44 m/nim. Bén canh do,
cling co khu vyc bdi tu voi toc do 16n 8,34
m/nam hinh thanh bai bdi 1on. Két qua & day la
phu hop véi két qua khio sat thuc dia vé xu
hudng x6i 16 - bdi tu trong nhitng nim gin day.
Nhin chung, két qua cta nghién ctru nay co thé
dugc st dung nhu tai li¢u tham khao nhim phuc
vu cho cong tac quan 1y bén viing dudng bd va
dwa ra cac bién phap han ché x6i 16. Tir d6, gidp
cac nha hoach dinh chinh sach dua ra chién luoc

phti hop dé phat trién kinh té va bao vé duong bo.
LOT CAM ON: Nghién ciru nay dugc tai trg boi S&
Khoa Hoc va Cong Nghé Tp.HCM thong qua Hop
ddng thuc hién dé tai khoa hoc va cong nghé sb
143/2017/HB-SKHCN ngay 08/9/2017.

TAI LIEU THAM KHAO

[1] H. M. El-Asmar and M. E. Hereher, “Change detection of
the coastal zone east of the Nile Delta using remote
sensing,” Environ. Earth Sci., vol. 62, no. 4, pp. 769-777,
2011.

[2] P.Chand and P. Acharya, “Shoreline change and sea level
rise along coast of Bhitarkanika wildlife sanctuary, Orissa:
An analytical approach of remote sensing and statistical
techniques,” Cont. Shelf Res., vol. 30, no. 5, pp. 481490,
2010.

[3]1 G. L. Feyisa, H. Meilby, R. Fensholt, and S. R. Proud,
“Automated Water Extraction Index: A new technique for
surface water mapping using Landsat imagery,” Remote
Sens. Environ., vol. 140, pp. 23-35, 2014.

[4] J. E. Pardo-Pascual et al., “Assessing the accuracy of
automatically extracted shorelines on microtidal beaches
from landsat 7, landsat 8 and sentinel-2 imagery,” Remote
Sens., vol. 10, no. 2, pp. 1-20, 2018.

[5] P.T.Phuong Thao, H. B. Duén, and . V. Té, “Ung Dung
Vién Tham Va Gis Trong Theo D&i Va Tinh Toan Bién
Dong Buong Bo Khu Vyuc Phan Thiét,” T¢ ap chi Khoa hoc
va Cong nghé Bién, vol. 11, no. 3, pp. 1-13, 2014,

[6] Phan Kiéu Didm et al., “D4anh gi4 tinh hinh sat 10, bdi tu
khu vuc ven bién tinh Ca Mau va Bac Liéu tir 1995-2010
st dung vién tham va coéng nghé GIS,” Tap chi Khoa hoc
Trwong Pai hoc Can Tho, vol. 26, no. Phan A: Khoa hoc
Tu nhién, Cong nghé va Mo6i trudng, pp. 3543, 2013.

[71 N. V. Trung and N. V. Khanh, “Quan tric sy bién dong
duong bo str dung anh vé tinh Landsat da thoi gian ¢ khu
vuc Ctra Dai, song Thu Bén, Quang Nam.,” Tap chi Khoa
hoc Ky Thudt M6 -Bia chat, vol. 57, pp. 1-10, 2016.

[8] U. Duru, “Shoreline change assessment using multi-
temporal satellite images: a case study of Lake Sapanca,
NW Turkey,” Environmental Monitoring and Assessment,
vol. 189, no. 8. 2017.

[9] E. H. Boak and 1. L. Turner, “Shoreline Definition and
Detection: A Review,” J. Coast. Res., vol. 214, no. 214,
pp. 688703, 2005.

[10] L. N. Thanh and N. V. Giang, “Gép phén x4c dinh nguyén
nhan sac 1§ bo song Tién va song Sai Gon bang céc khao
sat dia vat ly gén mit dat,” Tap chi Khoa hoc va Cong
nghé Bién, vol. 34(3), pp. 205-216, 2012.

[11] B. T. Vinh and N. H. Truong, “Erosion Mechanism of Nga
Bay Riverbanks ,Ho Chi Minh City, Vietnam,” ASEAN
Eng. J. Part C, vol. 3, no. 2, pp. 132-141, 2012.

[12] V. N. Nam and L. Q. Tri, “Erosion and Accretion in the
Can Gio Mangroves ( 1953 to 2010 ),” Tech. Rep., no.
July, pp. 31-35, 2014,

[13] Q. H.Ha and N. T. Nguyén, “X6i Mon Bo Bién Cén Gio,
Thanh Phé Hé Chi Minh Trong Diéu Kién Bién Déi Khi
Hau Toan Cau,” Tap chi Phdt trién KH&CN, vol. 14, no.
M4. pp. 17-28, 2011.



88 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL.:
SCIENCE OF THE EARTH & ENVIRONMENT, VOL 2, ISSUE 2, 2018

Analysis of riverbank changes in
Ho Chi Minh city in the period 1989 — 2015

Hoang Trang Thu?, Dao Nguyen Khoi'”, Pham Thi Loi*, Nguyen Van Hong?

tUniversity of Science — VNU-HCM
2Sub-Institute of Hydro-Meteorological and Climate Change
*Corresponding author: dnkhoi@hcmus.edu.vn

Received: 25-09-2018, Accepted: 20-12-2018. Published: 31-12-2018

Abstract—The objective of this study was to
analyze the changes of riverbanks in Ho Chi Minh
City for the period 1989-2015 using remote sensing
and GIS. Combination of Modified Normalized
Difference Water Index (MNDWI) and thresholding
method was used to extract the river bank based on
the multi-temporal Landsat satellite images,
including 12 Landsat 4-5 (TM) images and 2
Landsat 8 images in the period 1989-2015. Then,
DSAS tool was used to calculate the change rates of
river bank. The results showed that, the processes of

erosion and accretion intertwined but most of the
main riverbanks had erosion trend in the period
1989-2015. Specifically, the Long Tau River, Sai
Gon River, Soai Rap River had erosion trends with
a rate of about 10.44 m/year. The accretion process
mainly occurred in Can Gio area, such as Dong
Tranh river and Soai Rap river with a rate of 8.34
mlyear. Evaluating the riverbank changes using
multi-temporal remote sensing data may contribute
an important reference to managing and protecting
the riverbanks.

Index Terms—Riverbank change, Landsat imagery, DSAS, MNDVI.
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