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TOM TAT

Bai béo trinh by ing dung ki thudt vién tham va GIS dé gidi dodn va phan tich si thay doi
Vé khéng gian va thoi gian duong bo bién cac khu vuc cira song tinh Ha Tinh, Viét Nam. Viéc két
hop ki thudt phdn loai dwa vao dinh hudng doi twong va phdan nguéng do thi histogram chi sé khac
biét vé miee NDWI, hé thong phdn tich dieong bo (DSAS) trén Cac dnh vé tinh Landsat da thoi
gian, téc dé bién dong duong bo dwoc phan tich mét cach dé dang va nhanh chéng. Bon ciia séng
phan bé doc theo 137 km dwong bo bién tinh Ha Tinh dwoc dwa vio phén tich bao gom: Cira Hoi,
Cita S6t, cita Nhiwrong va Cira Khau. Két qua nghién cieu thé hién nhitng qud ninh boi va x6i trong
suot 16 nam (2000-2016). Xu hwéng boi tu va x6i |6 dién ra theo nhiéu cich khdac nhau 0y thugc
vao tung cua song. Trong do cua Hoi & khu vuc phia Bdc ¢6 téc dé boi léng cao véi toc dé trung
binh 1,48 m/ndm, nhitng cita song con lai & phia Nam lai bi x6i lo nhiéu. Tir d6, cac bién phap co
trong trong quan |i va bdo vé ciia séng, bo bién ciing dwoe dé xuat.

Tir khéa: anh Landsat, NDWI, DSAS, x6i ¢, bdi ty, Ha Tinh.
ABSTRACT

Evaluating estuary erosion and deposition using remote sensing and GIS:
A case study on Ha Tinh estuary regions, Vietham

This paper presents an application of satellite remote sensing and GIS techniques to detect
and analyze the spatial changes as well as quantify the shoreline change for estuary regions in Ha
Tinh province, Vietnam. By integrating modern techniques of object-based image processing
techniques, histogram thresholding of Normalized Difference Water Index (NDWI), Digital
Shoreline Analysis System (DSAS) with temporal Landsat images, the rates of shoreline change
would be easily and quickly assessed the hot spots estuary region. The four estuaries which
distributed evenly over 137 km of Ha Tinh coastal line from North to South was examined as Hoi,
Sot, Nhuong, and Khau. The results of this study present shoreline change map of Ha Tinh estuary
regions and the accretions — erosion processes for last 16 years (2000-2016). The trend of
accretions and erosion process were occurred a difference in each estuary, in which Hoi estuary in
the northern indicated a high rate of accretion with the average of 1.48m/yr whereas the other
estuaries toward the southern indicated a high rate of erosion. This study will provide the basis for
proposing the management and protection solutions in estuaries and coastal areas.

Keywords: estuary erosion and deposion, DSAS, Landsat, NDWI, Ha Tinh.

1.  Ditvén dé

Ha Tinh c6 dién tich ty nhién 1a 6055,6 km?, thudc viing Bic Trung Bo, véi toa do
dia Ii phan dét lién duoc gidi han tir 17°53” dén 18°45” vi d6 Bic va tir 105°05°dén 106°30°
kinh d6 Pong, c6 dudng bd bién kéo dai 137 km. Tong dién tich ciia ving ven bién vao
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khoang 41,4 ngan ha chiém 6,9% dién tich dat ty nhién cua tinh [1]. Dudng bo bién chay
theo huéng Tay Bic — Pong Nam kéo dai tir huyén Nghi Xuan dén déo Ngang cia huyén
Ky Anh. Dia hinh viing ndy déc thoai tir Tdy sang Dong, c6 dd cao tu nhién tir +2,00 m
dén +4,00 m, khu vuc sat bién c6 d6 cao dudi +1,00 m, phan 16n dat dai chua va bi nhidm
man. San xuat, canh tac viing ndy chu yéu 14 trong lua va rau mau. CAc ving cira song, ven
bién cha yéu 1a sinh vat nuéc man, lo sinh séng nén rat thich hop véi nudi trong thiy san
[2], [3]. Trén dia ban anh hudng ché d6 1ii chinh tir thang 9 dén thang 10 va li tiéu man
thang 5 hoic thang 6 gay ra thién tai li lut dir doi v6i dinh 1i thuong dat t6i 4-5 m/s.km?,
Mot s6 loai hinh thién tai lién quan dén dong chay nhu 1i quét, sat 1o dat, xoi 16 bd song,
bo bién, rira troi x6i mon bé mat va tich tu 1iy hoa thudng xuyén Xay ra gay anh huong dén
doi song va tinh mang nguoi dan dia phuong. Hién tuong xo6i 16 — bdi tu (XL — BT) viing
ctra song ven bién (CSVB) di va dang 1a mbi de doa ddi v6i déat san xuat, hé thong giao
thong va noi sinh séng cta ngudi dan. Hé théng dé bién cua tinh thudng xuyén bi sat 10,
dac biét 1a do tac dong cua song, bdo. Hang nam, Ha Tinh phai huy dong mot khoan kinh
phi va nhan lyc khong nho dé duy tri hoat dong cta hé thdng. CUng voi sy gia ting thoi tiét
bat thuong do tac dong ctia bién d6i khi hau, cac loai hinh thién tai xay ra cang nghiém
trong, bat thuong, viéc tmg dung vién thim va GIS dé tién hanh nghién ciru thuc trang,
kién giai nguyén nhan, dy bao hién twong XL — BT ving CSVB tinh Ha Tinh, kién nghi
C4C giai phap 1am giam nhe thiét hai do hién tugng ndy gy ra gop phan phit trién kinh té —
xa hoi (KT — XH) cua tinh theo huéng bén virng 12 rat can thiét.
2. Dir ligu va phwong phap nghién ciru
2.1. D ligu

Ving ven bién Ha Tinh bao gom bén cira song chinh: Cira Hoi (Nghi Xuén —
Nghi Loc, Nghé An), Cira Sot (Loc Ha — Thach Ha), Ctra Nhugng (Cam Xuyén — Cam
Linh) va Ctra Khiu (Ky Anh) (Hinh 1). Dir lidu thu thap cho nghién ciru bao gdm cac
tai liéu diéu tra khao sat ctia cac chuong trinh, dé tai, du 4n tir truée dén nay co lién
quan dén noi dung cuia dé tai: Pia chét, dja mao, dia dong luc, khi hau, thiy van (myc
nude, luu lugng...), dia chat cong trinh, hai vin (song, thiy triéu...) va cac hoat dong
kinh té cong trinh trén dia ban tinh. D¢ phan tich hién trang XL — BT bdn ctra song Ha
Tinh giai doan 2000-2016, nghién ciru d sir dung anh vién tham Landsat da thoi gian
(2000, 2005, 2010 va 2016) v&i do phan giai 30 x 30 m dé tach chiét dudong bo. Ngudn
dir liéu anh Landsat thu thap tir trang web cia Co quan Dia chit Hoa Ki (USGS)
(https://earthexplorer.usgs.gov/), hang va cot tuong tmg 126/047 vi hé quy chiéu
WGS-84 UTM, mui thir 48 & ban cau Bac (Bang 1).
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Bdng 1. Cac anh Landsat sir dung trong nghién ciu tai khu viee tinh Ha Tinh

Loai anh P§ che phi may (%) Ngay chup Nim quy wéc
Landsat 8 OLI 5,52 09-5-2016 2016
Landsat5 TM 26 12-7-2010 2010
Landsat 5 TM 5 14-7-2005 2005

Landsat 7 ETM+ 3 06-6-2000 2000

BAN DO KHU VIFC NGHIEN CUU
VUNG CU'A SONG VEN BIEN TiNH HA TiNH

Ngoai ra, nghién cru con st dung co
s& dir liéu ban d6 dia hinh tinh Ha Tinh, ti
1¢ 1/10.000 1am co s& tham chiéu cho cong
t4c nan chinh hé quy chiéu, hé toa d6 qudc
gia VN-2000.
2.2. Phwong phap nghién ciru

Viéc tiép can ki thuat vién tham va
GIS trong trich xuit duong by da duoc
nhidu nha nghién ctu trén thé gidi va Viét
Nam dua ra trong thoi gian qua. Cac ki
thuat c6 thé thuc hién bang phwong phap
phéan loai anh (Maximum Likelihood) [4],
phén tich gid tri ngudng (threshold) cac
kénh anh [5], anh ti s6 cac kénh anh [6];
anh chi s6 [7] - [10] va c6 thé duya trén
diém anh (pixel based) hay dua trén dinh
hudng d6i trong (object based) (Bang 2).
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Béng 2. CAc thudt todn trich xudt dieong bo dp dung trén anh vién tham

Thuit todn trich xuit Tu li¢u vién thim  Phuong phap Téac gia

Band 5 (MIR)
B2/B4 (Green/NIR) Landsat TM, ETM+ Piém anh Alesheikh, A.A. et al., 2007
B2/B5 Green/MIR

B3+B4)/B1 g Pham Thi Phuong Thao, Hb
ERed+NiR)/Blue Landsat MSS Diemanh b Dudn, Pang \i‘m Té, 2011
NDVI WordView-2 Dirilliiléar?ghdéi Pasquale Maglione va nnk., 2014
(NIR-RED)/(NIR+RED) Quickbird ' ’

tuong

NDWI WordView-2 Diém anh Pasquale Maglione va nnk. 2014
(GREENNIRY(GREEN+NIR)
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Thuit todn trich xuit Tu li¢u vién thim  Phuong phap Téac gia

B2/B4;  B2/B5;  NDVI, Landsat 7 ETM+ Piém anh Claire Cassé, et al., 2012.
NDWI
Max'f”,” m Likelihood Landsat TM-5 Diém anh Tamassoki E, et al., 2014.
Classification

DubaiSat-1 (DS1) Saeed AL-Mansoori and F. AL-
NDVI, NDWI DubaiSat-2 (DS2) Diém anh Marzougi, 2016.

Landsat TM Xizhi Ge, et al., 2014.

Viéc str dung anh chi s6 NDVI, NDWI trong viéc phan tach duong bo duoc nhicu
nghién ctru sir dung cho két qua cao do hiéu qua phan biét giita dat va nude [7], [8]. Bén
canh d6, xu hudng giai doan anh vién tham theo huéng dinh hudng dbi twong (Object —
based) ciing cho thdy dugc wu tién nghién ciru trong thoi gian gin diy do kha ning nang
cao tinh chinh xac va han ché diém yéu ciia phuong phap phan loai truyén thong [11], [12].
Chinh vi viy, trong nghién ciru nay duong bo duoc chiét xuat voi phan loai anh dua trén
dinh hudng ddi tuong dya trén phan tich ngudng anh chi s6 khac biét vé nudc Normalised
Difference Water Index (NDWI) duya trén sir dung su khac biét gitta kénh Green va kénh
NIR dé tach chiét dién tich mit nuéc.

GREEN — NIR

GREEN + NIR
Ap dung két qua phan manh va chi s6 NDWI, ngudng phan tach dbi tuong nudc va

NDWI =

dat duoc xac dinh. Két qua giai doan duoc d6i chiéu voi két qua diéu tra khao sat thuc dia
va s liéu bao co thong ké qua cac nam.

Dé phén tich bién dong dudong bd bon cira song tinh Ha Tinh, nghién ciu st dung
Tool DSAS (Digital Shoreline Analysis System) dugc tich hop vao phan mém ArcGIS.
DSAS dugc sir dung rat phd bién, va 1a cong cu thé hién rat 16 rang khoang cach bién
dong, toc d6 bién dong... cho cac dudng bo trong khoang thdi gian nao d6. Thiét 1ap cac
thdng s6 cho cac mat cit (transect) bao gdm: Vi tri cac mit cét so voi dudng bo, khoang
cach gitra cac mat cat 1a 25 m, chiéu dai mat cit 1000 m). Puong co so (baseline) duoc
thiét 1ap xung quanh vi tri cac dudng bo nghién ciru. Phuong phap tinh toan dugc lya chon
la Closest intersection (théng ké su thay d6i theo cac vi tri gin nhit so véi baselines);
Hudng sip xép cac transect: Smoothed baseline cast; Hudng cua baseline: Offshore. Trong
phan tich bién dong dudng bd viing cira séng hai chi sé EPR (End Point Rate) va SCE
(Shoreline Change Envelope) dugc lwa chon dé tinh toan. Trong do, chi s6 EPR cho biét
téc d6 bién dong khoang cach duong bd ¢é thoi gian 1au nhat va thoi gian gan nhat; chi s6
SCE biéu thi khoang cach giita duong bd xa nhat va gan nhat so v4i baseline ma mdi
transect cit qua.

88



TAP CHi KHOA HQC - Trwong DHSP TPHCM Nguyén Quang Tudn va tgk

3. Két qua va thao luan
3.1. Két qud phan tich, gidgi dodn hign trang x6i I — boi tu & khu vec nghién cizu giai
doan 2000-2016 ter fue ligu vién tham

a. Phadn tach doi twong ddt va nwde diea trén phan logi dinh hwéng doi twong

Anh Landsat dugc thuc hién cac bude tién xtr If anh va dugce chuén hoa theo hé toa

d6 VN-2000. Bé phéan tach dbi twong dat va nude ¢ khu vyc nghién ciu qua cac nim,
nghién ctru sir dung hai 16p phén loai: Lop mat nude (Water) va Lop khong phai mat nude
(No water). Cac tham s6 cho phan manh anh dugc kiém tra va chay thtr nhiéu lan, két qua
d4 phan manh anh cho timg anh cu thé. Dya vao cac chi sb va ngudng phan loai da xéac
dinh, bd quy tic duoc sir dung dé phan tach dbi tuong nude. Trong do, quy tic duoc xac
dinh dya trén Kiém tra gi4 tri ngudng ctia théng s6 NDWI trén cac d6i tugng 16p Water/No
Water. Dya trén chirc ning truy Xuat thong tin gia tri cua dbi twong anh (Image Object
Information) va tang giam cac gia tri NDWI trén Update range cho phép xac dinh ngudng
phan tach I6p Mit nude. Dé ting do chinh xac, qua trinh tim ngudng phéan tach con dugc
duwa trén tham chiéu anh t6 hop RGB ting cudng kha ning hién thi dbi tuong mat nudc
tuong ung véi kénh (5, 6, 4) trén Landsat 8 OLI va kénh 4, 5, 3 trén Landsat 5 va 7. Két
qua cac tham s6 phan manh: Ti I8 (Scale) Hinh dang (Shape) P9 chit (Compactness) va bo
quy tic phan ngudng tach di tuong Lop mit nudc duoc thé hién rd trén Hinh 2.

ST

(a) Landsat 8 OLI 2016-05-09 (Scale:10, Shape: 0,2,  (b) Landsat 5 TM 2010-07-12 (Scale: 5, Shape: 0,2,
Compactness: 0,2, NDWI > -0,06) Compactness: 0,2, NDWI > -0,05)

(c) Landsat 5 TM 2005-07-14 (Scale:5, Shape: 0,2, (d) Landsat 7 ETM+ 2000-06-06 (Scale:5, Shape:
Compactness: 0,2, NDWI > -0,01) 0,2, Compactness: 0,2, NDWI > 0,01)

Hinh 2. Quy tdc phdn tach dat mdt nuéc trén cac anh Landsat
@)  Néam 2016 (b) Ném 2010 (c) Niam 2005 (d) Niim 2000
b. Phan tich hién trang xéi 16— boéi tu Wing cira séng giai doan 2000-2016
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Nhin chung, qua cac nam 2000, 2005, 2010 va 2016, cac dudng bd c¢6 xu hudng bién
dong tap trung & phan 4 ctra song d6 ra bién Pong. Hién trang dudng bo & bdn cira song &
bon giai doan duoc tach chiét dua trén phan tich anh vién tham. Tir két qua giai doan
duong bo bon giai doan, cac chi sb bién dong khoang cach by (SCE) va toc do bién dong
(EPR) dugc tinh toan cho mdi cira song dé xem xét mirc do xo6i 16 bodi tu & cac cac cilra
song giai doan 2000-2016. Két qua danh gia dugc thé hién rd trén Bang 3 va Hinh 3.

Béng 3. Thong ke bién dong dwong bo theo chi s6 SCE va EPR
0 4 cira song giai doan 2000-2016

L Chi s6 SCE Chi s6 EPR
STT Cira song - -
Min Max Mean Min Max Mean
1 Ctra Hoi 0 740,48 175,77 -10,18 50,03 7,82
2 Ctra Sot 0 881,44 150,39 -44,83 50,50 -3,8
3 Cura Nhuong 0 893,47 89,2 -174,33 36,2 -3,08
4 Ctra Khiu 0 880,47 146,48 -72,32 11,58 -4,3

* Cira Hoi: Bién dong khoang cach duong bo (SCE) tir 0-740,48 m, trung binh dao
dong 175,77 m. Trong d6, bién dong manh dién ra & doi cat bd phia Nam cira song trén
400 m va mét phan khu vuc b phia ngodi ctra song khu vire phia Bic; cac khu vuc khac
bién dong it hon vai bién d6 phd bién tir 0-100 m. Qué trinh boi tu viing cta song phd bién
hon x6i 16, v6i téc d6 bdi tu trung binh 1a 1,48 m/nam. Bién do bodi ty manh nhat 1 -10,18
m/nam va xoi l¢ 1a 50,03 m/nam. Trong d6, vung doi cat phia Nam bi x6i 16 manh vai bién
d6 10-50,03 m/nam véi chiéu dai khoang 1,5 km va cang di vé phia Nam toc d6 x6i 10
giam dan va chuyén sang tich tu.

(8) Cura Hoi =

(b) Cura Sot
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" BIEN DONG DUONG BO' (CHI SO EPR)
J. HU VYC CUA NHUQGNG, TINH H
\ N GIAI DOAN 2000 - 2016

(c) Ctra Nhuong

(d) Cira Khau

Hinh 3. Bién déng duwong bo theo chi sé SCE va EPR 6 4 cita séng giai doan 2000-2016
(a) Cira Hoi (b) Cira S6t (c) Cira Nhweong (d) Cira Khdu

* Cira SOt: Trong giai doan nay dudng bd (chi s SCE) ¢6 su bién dong tir 0 dén
881,44 m, trung binh dao dong khoang 150,39 m. Nhin chung, cac khu vuc dudng bo it bi
dao dong, muc d6 dudi 100 m. Bién dong manh nhét 12 khu vyc cira song phia Bic véi
bién d6 > 400 m, hinh thanh doi cat. Nhitng khu vuc khac, dac biét 1a bo phia Nam it bi
bién dong, phd bién 0-50 m. Giai doan 2000-2016, qué trinh bdi xo6i 16 vling cira sdng
chiém wu thé so v&i qua trinh bdi tu, véi toe d6 x6i 16 trung binh 14 -3,8 m/nim. Tc d6 xo6i
|6 manh nhét 13 -44,83 m/nam va bdi tu 12 50,50 m/ndm. Trong d6, ving cira song phia
Bic duoc bdi tu manh hinh thanh doi cat véi toc d6 > 10 m/nam véi chiéu dai khoang trén
500 m; doan bd bién phia Bic dai trén 2 km Xay ra x6i I6 nhung toc do thdp hon
10-20 m/ndm. Khu vuc phia trong ctra song, phia Bic xay ra boi tu nhung bd phia Nam lai
Xay ra xo6i 16 voi te d6 + 10 m.

* Cira Nhuong: Trong giai doan nay dudng bo (chi sb SCE) ¢6 sy bién dong tir 0 dén
893,12 m, trung binh dao dong khoang 89,2 m. Nhin chung céc khu vic duong bd bién
ngoai va phia trong cira song it bi dao dong, muc d6 dudi 100 m. Bién dong manh nhit 1a
khu vyc ctra song phia Béc va phia trong cira song khu vuc bd phia Nam véi bién do phd
bién trén 200 m, con nhimg khu vyc khac bién dong khong nhiéu duéi 100 m. Nhin chung
dudng bo cira Nhuong giai doan 2000-2016 ¢6 xu thé x6i 16 16n hon boi tu, vai the d6 xoi 16
trung binh 12 -3,08 m/nim; trong d6 x6i 16 manh nhat 12 -174,3 m/nam va boi ty 16n nhét 1a
36,2 m/nam. Khu vyc x6i 16 manh nhét 14 cira song phia Bic 1am doi cat bién mat sau nim
2005, trong khi d6 phia bén trong doi cat nay lai xay ra bdi tu véi tdc do trén 10 m. Nhiing
khu vuce con lai vé co ban khong ¢6 su bién dong dang ké véi toe do dudi 10 m.
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* Ctra Khau: Su bién dong duong bo giai doan ndy dién ra voi bién d 16n tir 0 -
880,47 m, trung binh trén toan dudng bo 1a 146,48 m. Bién dong manh nhét van xay ra &
viing bo phia Nam bén trong cira song va mot doan & ving b cira song khu vire phia Bic.
Nhirng doan con lai bién dong quy mé nhé véi bién do 0-100 m. Trong vong 16 nam, qua
trinh Xx6i I chiém uu thé nhung véi toc d6 4,30 m/nam; tbe d6 x6i 16 manh nhat 1a 72,32 m
va bdi ty 16n nhat 1 11,58 m. Vung phia Nam bén trong cira song va viing bo cira song khu
vic phia Béc x0i 16 kha manh véi toc d6 20-72,32 m/ndm véi chiéu dai hon 300 m. Nhimg
khu vuc khac toc do x6i 16 khong nhiéu véi tbe do £10-20 m. Khu vyc bdi tu dién ra mot
s6 doan bén trong cira song khu vire phia Bic va mot doi cat nhd ¢ bo phia Nam véi tée do
khoang 10 m/nam.

Qua trién khai diéu tra khao sat thuc dia két hop voi sé liu bao céo tir chinh quyén
dia phuong cho thdy két qua giai doan anh vién tham va phan tich hién trang x6i 1¢ boi tu
dung véi xu thé ¢ ngodi thuc té.

4.  Kétluan

Viing ven bién Ha Tinh trén suét chiéu dai 137 km, tir Bic dén Nam bao gom bon cira
sdng chinh: Cira Hoi (Nghi Xuan, Ha Tinh), Cira Sot (Loc Ha — Thach Ha), Cira Nhugng
(Cam Xuyén — Cam Linh) va Cira Khiu (Ky Anh) v6i khoang cach tuong dbi déu va cach
nhau 30-40 km. B& Bic cac cira song cau tao tir cat hat nho — trung, bd Nam 1a da gbc, riéng
tai ctra HOi hai bd song duoc cau tao tir cat nho, phia trude cira song thudng co cac dao dong
vai tro nhu buc tudng chin song ty nhién, nén hoat déng boi lap xay ra pho bién. Két qua
nghién ctru hoat dong XL — BT viing CSVB Ha Tinh d4 duoc nhom nghién ctu thé hién qua
két qua phan tich, do dac, khao sat thuc dia va phuong phap giai doan tu liéu vién tham. Anh
vién tham Landsat cac nam 2000, 2005, 2010 va 2016 d4 dugc giai doan dé chiét xuat duoc
hién trang duong bd qua cac thoi diém véi phuong phap tiép can dinh huéng d6i tugng va
chi s6 phan tich khac biét v& nuéc NDWI. Tir d6 dd phan tich duoc thuc trang XL — BT
viing CSVB Ha Tinh, thong ké duoc cac khu vue XL — BT trong diém & viing CSVB nghién
ctu giai doan 2000-2016. Két qua dugc kiém chimg trong qua trinh thuc dia ca hai mia kho
va mua mua & khu vyc nghién ctru cho két qua cao. Pay 1a co s& dé phuc vu cho kién giai
nguyén nhan, du bao hién twong XL — BT viing cira song ven bién (CSVB) tinh Ha Tinh tir
d6 dua ra cac giai phap 1am giam nhe thiét hai do hién tuong nay gay ra gop phan phat trién
kinh té — x4 hoi cua tinh theo hudng bén viing.

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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