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TRICH RUT PUONG MUC NUGC TU ANH LANDSAT
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TOM TAT : Céng nghé va ky thudt vién tham ngay nay la mot trong nhitng cong cu hé
tro déc lie cho viéc nghién ciru khoa hoc néi chung, va ngcmh hai dicong ndi riéng. Tir dit liéu
anh vé tinh, cdc théng tin hitu ich nhu dwong muc nudc cd thé duoc trich rit cho mét khong
gian rgng lom voi cing mét thoi khoang. Vi cac thong tin dwong muc nude, sau khi da hiéu
chinh dao djng triéu ta sé cé dwoc dit liéu dwong bo, mot trong nhitng di liéu ddu vao quan
trong trong viéc tinh todn dién b;en dwang bo bang cach tich hop vién tham va GIS hodc bang
mé hinh s6 tri. Duwa trén tinh chat cdc band phé ciia cdc loai anh Landsat, bai bdo trinh bay
phirong phdp trich rit dwong muc nude khu viee Phan Thiét tr ong vong 40 nam tir cdc anh vé
tinh ndm 1973, 1976, 1990 va 2002. Két qua thu duwgc twong doi phit hop véi thong tin duong
muc nuoc tie anh.
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1. GIOI THIEU

Su thay d6i dudng bo 1a mét trong nhitng vén d& duoc cac nha khoa hoc, cic nha ky su
cung nhu cdc nhd quan ly ven bo dac biét quan tdm. Ngoai nhiing nguyén nhan do cic yeu to
néi sinh nhu tac dong tir thay ddi dia ting, dong chay, dao dong muc nudc, bdo, song, gio..
thi cac yeu t6 ngoai sinh do tic dong clia con nguoi cling gop phan déng ké. Cac nha nghi cén
ké bo bién, c4c cong trinh ké cang cling gop phdn lam bién d6i b& bién. Do dé, viéc theo ddi
va giam sat khu vuc ven bién 1a rdt can thiét.

Nho ¢6 nén khoa hoc cong nghé phat trién, viéc phat hién céc khu vuc ven bién x6i 16 hay
bdi tu dugce thuc hién kha nhanh chéng. Ngoai nhitng do dac thyc dia truyén thong thu thap dit
liéu dudng bd, ngay nay chung ta c6 nhing phuong phép it tén kém hon nhe vao k¥ thuat GPS
va vién tham. Puong bo dugc xdc dinh tir duong muc nude c6 sy higu chinh dao dong thuy
tridu. DPudng myc nude co thé d& dang bang nhimg anh ky thuat s6 [4, 7], tir nhiing may quay
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k¥ thuat s6 nhu hé thong Argus ctia Hoi Dia 1y Hoa Ky, Ha Lan va Uc chau, hoic tir nhitng

anh may bay, anh vé tinh. V&i may anh k¥ thuat s6 va GPS, dir ligu dudng myc nude thu duge
trong pham vi cuc bd vai traim met. Vi hé thong méay quay k¥ thudt s ta c6 thé thu thap di
liéu dén vai kilomet. Va véi anh méy bay hodc anh vé tinh, dudng myc nuéc cia khu vuce rong
16m tir vai chuc dén vai tram kilomet c6 thé thu dugc mot cach nhanh chéng. Sau nhitng bude
higu chinh dao dong triéu, dudng myc nudc s& tao thanh dir liéu duong bé hitu ich, co thé dua
vao tinh todn tdc do dién bién duong bd bing md hinh s6 toan hogc GIS.

Pé xac dinh dudng myc nuéce cho khu vuce lon bang k¥ thuat vién tham, cach tlcp cén bang
vién thAm quang hoc tuong d6i d& hon so véi vién tham radar. Hién nay c6 rat nhiéu phuong
phap khéc nhau dé phén ranh hai 16p dat va nude. Poi v6i anh Landsat, phuong phap phd bién
nhét 13 s dung anh ty s6 B5/B2 [S, 8]. Bén canh do, mot s6 tac gia ciing sur dung gia tri
ngudng cua band 6 (B6) hodc B7 d6i véi anh Landsat MSS, va B5 hoic B7 dm voi anh TM va
+ETM [2, 6]. D6i khi ciing co thé két hop gia tri ngudng ctia BS véi anh ty s6 B2/B4 ciing c6
thd phan 16p dit véi nuoc [1]. Trong bai bio nay, phuong phép cai tién dung dé trich rut
dudng muc nudce tir anh Landsat dugc dua ra. Phuong phép nay dua trén tinh chat phd cuia cac
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band anh Landsat. Khu vuc nghién ciu 14 ving bién Phan Thiét 6 chiéu dai khoang 60km tir
toa 0 10°44°55.44°’Bac dén 10°59°58.53"'Bic, 108°0°59.26"’Dong dén 108°20°52.82""Dong.

Hinh 1. Khu vuc nghién ctru.

2. PIEU KIEN TU NHIEN KHU VUC NGHIEN CUU

2.1 Pic diém dia mao

B& bién Phan Thiét c6 dang cnh cung, chuyén tir phuong gan Pong Tay sang gan Bic
Nam. Nhin chung, bd thugc dang thing ding, chimg té né da trai qua giai doan mai mon, lap
day.

Ving bé bdi nay kha hep, néi véi cac cdn cat tao thanh cac bac dia hinh khéng déu nhau,
cac bdi thuong bi chia cit boi cac mili da, bo da.
2.2 Pac diém khi twgng

Phan Thiét chiu anh huéng cta hai dot gié mua, gié mia vao mia dong va gié mua Tay
Nam vao mua he. Gié mua Dong Bic thdi bat dau tir thang 11 va kéo dai téi thang 3 nim sau.
Van toc gi6 trung binh trong mua ndy vao khoang 8-10m/s. Gié mia Ty Nam bat dau tir
thang 6 dén thang 9. Van tbc glo trung binh khoang 6-8m/s. Thang 4-5 12 giai doan chuyén
tiép tir gio mua mua dong sang gié mua mua hé va thing 9-10 1 giai doan chuyén tiép nguoc
lai [3].

2.3 DPic diém thiy viin

Do chiu tic dong cua hai dot gié mia nén Phan Thiét c6 hai ché d6 song gi6 chinh. Vé
mua dong, séng c6 hudng wu thé 1a huéng Pong Bic, ¢6 khi chuyén vé Péng, chu ky song
trung binh tir 5-7s. D) cao séng trung binh dao dong tir 0,4-0,5m, do cao soéng cuc dai la 1-
1,3m. Trong mua gi6 mua Tay Bic chlem uu thé, song cé huéng chinh 1a Nam va Tdy Nam.
Séng c6 d§ cao trung binh 0,3m c6 tAn sudt 1a 55%, chu ky 1a 5s. Tuy nhién, séng gié lic ndy
khong 6n dinh va khong bén vimg vi mua nay thuong c6 bdo, séng ngoai khoi va ven bo khi
quan sat thuomg khong dong nhét.

Thuy triéu vung ven bién Binh Thuén kha phtc tap, nam trong khu vuc chuyen tiép gura
ché d6 nhit triéu khong déu ¢ phia Bic (tiéu biéu 1a Qui Nhon) va ban nhat triéu khong déu &
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phia Nam (Viing Tau) [3]. Dao dong tridu khoang 2m. Ché do thuy tridu ciing giy ra dong
chay manh ven b cé thé 1én dén 50-70cm/s [3].

3. PHUONG PHAP LUAN

Sau khi thu thap anh Landsat tai khu vuc nghién ctru Phan Thiét, cac buge xur ly anh dé rat
trich dwong myc nude duge tién hanh. Vi ngu6n anh thu thap d3 dugc nén chinh hinh hoc nén
giai doan tién xir Iy anh duge bo qua.

Phuong phap rut trich duwdng myc nude dl.l'O‘C str dung l1a phuong phap cay quyét dinh. Dya
trén tinh chét vat Iy cua phd (Hinh 2) va cong thirc anh ty s6 B5/B2 dé phan ranh hai 16p dat va
nude, cong thire cai tién dugc dé nghl Déi véi Landsat TM va +ETM, BS dugc thay thé bing
(B5+B7) trong cong thirc anh ty s6. Do d6, cong thirc cai tién cho Landsat TM va +ETM la
(B5+B7)/B2. Thém vao d6, gia tri ngudng cua B7 dugc sir dung két hop dé loai b nhiéu. Doi
voi Landsat MSS, céng thirc anh ty s6 cai tién dugc thuc hién dya trén tinh chat anh twong
dong cho timg kénh pho. Vi thé, B6 két hop voi B7, thay thé cho B5, va B4 dugc thay thé cho
B2. Do d0, cong thuc cai tién cho Landsat MSS la (B6+B7)/B4.

Sau khi phén l6p dét va nude, dit lidu duge chuyén tir dang raster sang vector va Xuét ra
két qua dudong myc nude.

Satellite Sensor Band number Band wavelengths
Landsats 1-2 RBV 1) 0.451to0 0.57
2) 0.58 to 0.68
3) 0.70t0 0.83
MSS 4) 05t0 0.6
5) 06t00.7
6) 071008
7) 081lu1.1
Landsat 4-5 MSS 4) 05t00.6
5) 06t00.7
6) 0.7t00.8
7) 08to 1.1
™ 1) 0.45 to 0.62
2) 0.52 to 0.60
3) 0 B3 to N AR
4) 0.76 to 0.90
5) 1.55t01.75
6) 104to0 125
f) 2.08 to 2.35
Landsat7 [CTM 1) 0.45 to 0.52
2) 0.52 to 0.60
3) 0 63 to 0 A9
4) 0.76 to 0.90
5) 1.55t01.75
6) 104 to 12.5
/) 20810235

Hinh 2: Cac band phé ctia anh Landsat
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4. DU LIEU

Nguén dir lidu anh Landsat thu thép tir Dai hoc Maryland, My. Céc anh dugc chyp cung
khoang thoi gian trong ngay 02h40 GMT. Cac anh dd dugc nin chinh va c6 hé qui chiéu
WGS-84 UTM, vung 49. Danh sach cac anh khu vuc Phan Thiét thu thap duoc liét ké trong

Bang 1.
Béng 1. Cac anh Landsat khu vuc Phan Thiét

Sensor Do phﬁﬁ gidi (m) Ngay chup
Landsat 1 MSS i 57 01/01/1973
Landsat 2 MSS 57 31/01/1976
Landsat S TM 28.5 _ 30/12/1990
Landsat 7 ETM+ 28.5 05/01/2002

5. KET QUA VA THAO LUAN

Sau khi sir dung cong thirc cai tién, dudong muc nude cac ndim 1973, 1976, 1990 va 2002
thu dugc mét cadch nhanh chéng.

Nh¢ vao viée tang cuorng tinh chét phd séng bing cach két hcp ca hai B6 va B7, két qua
duomg muc nuédce duge xac dinh kha phit hop voi dudng myuc nude hién thi trong anh vé tinh td
hop mau 764 cia Landsat MSS trong ca hai ndm 1973 va 1976 ¢ khu vyc Phan Thiét (Hinh 3).

a. Pudong myuc nuée rit trich tir Landsat IMSS b, Puong muc nudc rit trich tir Landsat 2MSS

Hinh 3. Puong muc nudce it trich tir Landsat MSS

D6i v6i anh Landsat TM, duong phén ranh glua dét va nudc tir cong thic nguyén thiy
B5/B2 va cong thirc cai tién (B5+B7)/B2 két hop véi gia tri dinh phd thir hai cia B7 cho ket
qua kha twong ty nhau (Hinh 4a). Tuy nhién, ap dung ca hai cong thirc nguyén thuy va cai tién
cho Landsat ETM+, cac két qua tuong dbi khac biét. Khi str dung cong thiac B5/B2, két qua
dudng bo bi sai léch tuong d01 16m tai khu vue Mii Né (Hinh 4b). Két qua dugc khéc phuc sau
khi sir dung cong thirc cai tién (B5+B7)/B2 két hop gia trj ngudng clia B7.
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Cong thirc cai tién
a. Puong myc nude rit trich tir cong thire anh ty s6 nguyén thuy B5/B2 va
cong thirc cai tién (B5+B7}/BZ két hop vé1 B7 tir anh Landsat 5STM khu vire Miii Né nam 1990.

'1

Cong thirc caitién

b. Puong myc nudce rat trich tr cong thie anh ty s0 nguyén thiy B5/B2 va
cong thire cai tién (B5+B7)/B2 két hop v&i B7 tir anh Landsat 7TETM+ khu vire Miii Né nam 2002.

Hinh 4. So sanh két qua rit trich dudng muc nude tir cong thic anh ty s6 nguyén thay va
cong thire cai tién trén anh Landsat 5TM va 7ETM+

Tir két qua dudmg myc nuée (bo qua hiéu chinh triéu), buc tranh so bo vé sy thay ddi
dudng by trong cac ndm dugc thé hién (Hinh 5). Giai doan tir nim 1973 dén 1976, dudng bd
co sy thay d6i nho & hau hét cac khu vire. Pudng bd nam 1990 cho thiy dé 1a duong trung
binh gitta ndm 1973 va 1976. Sau mdt khoang thoi gian 15 ndm, dudng bo tro ve trang thai
cin bang. Puong bd gitta ndm 1990 va 2002 khéng c¢6 nhiéu thay déi. Sy thay ddi chu yéu tap
trung & khu vire cira song, noi dong chay cyc ky phirc tap. Bén canh d6 céc ke cang cling lam
cho su thay dbi vé van chuyén tram tich kha 16n, gép phan lam thay dbi dién mao dudng bd
Mlu Vl.JL [lUl Udy.
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Hinh 5. Birc tranh so b vé su thay d6i dudmg bé trong khoang 1973 — 2002.

6. KET LUAN

Vi cong thue trich rit duong myce nude cai tién tir anh Landsat, dudng muc nuée khu vue
Phan Thiét dwoc ldy ra mgt cach nhanh chéng va hidu qua. Két qua kha phu hop khi so sanh
v6i dudong muc nude tir anh. Céc két qua d6 ciing gép mot phan quan trong cho mot cai nhin
tong thé dé danh gid so bd sy thay dbi dudng bé tai khu vuc Phan Thiét. Qua d6 cho théy kha
ning 4p dung cho céc khu vuc khic ¢ Viét Nam la rat 16m.

Viéc rut trich ty dong hodc ban ty dong thong tin tir anh vién tham cho phép ta tiét kiém
thoi gian va ngudén nhén JL rit nhiéu so véi vige do dac thyc dia truyén théng ngoai hién
truong. Tuy nhién, mot so thong tin do cin phai dugc hiéu chinh thém nhu céc diém khéng
ché mat dét, théng tin vé dao dong tridu, dia hinh day... dé c6 duoc ngudn dir liéu dudng bo
hiru ich va chinh xdc hon. Tu d6 1am co s& cho viéc tinh toan toc do thay ddi dudng be bing
md hinh sé tri hodc biang cong nghé GIS.

EXTRACTING THE WATERLINE FROM LANDSAT IMAGES

3

tam Thi Phu 1 2
c Liii Fniong 1 Tha u( ), Ho Dinh Duan( ), Dang Van To
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ABSTRACT: Remote sensing technology nowadays is one of the most useful tools for
scientific research in general and for oceanography in particular. From satellite images, the
useful information such as waterline images can be extracte for a large region simultaneously.
Afier tidal adjustments, the waterlines can be used as the observed shorelines which are
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important inputs for estimating shoreline changes by either using the integration of remote
sensing and GIS or using numerical models. Based on the spectral bands of various Landsat
images, the paper presents the methods to detect the waterlines in Phan Thiet region in the 40
years period using the images of 1973, 1976, 1990, and 2002 respectively. The extracted
results relatively agree with the information of waterline from the images.

Keywords: Waterline, Spectral Bands, Landsat, Phan Thiet.
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