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UNG DUNG VIEN THAM VA GIS TRONG THEO DOI
VA TINH TOAN Bl EN PONG PUONG BO KHU VUC PHAN THIET

PHAM THI PHUONG THAO

Vién Hai dwong hoc

HO PINH DU AN

Vién Tai nguyén, Méi treong va Phat trién bén virng tai TP. Hué

PANG VAN TO

Trwong Pai hoc Khoa hoc Tw nhién Tp. HCM

Tém tit: Bang cac i thugt hién dai tir cong ngld vién tham va GIS, ¥t theo dbi va
tinh toan &c do thay doi dwong by diroc thec hién mpt cach nhanh chéong vadi qui. Véi
ngwn dnh Landsatda thoi gian, hic tranh & bé vé s bién dong duong by khu wec Phan
Thiét trong giaidogn 1973 - 2004fioc \é lgi. Bén @nh d6, Wi si hé tro ddc lec tr phan mo
réng DSAS (Digital Shoreline Analysis Systews cong @ GIS, tc dg thay déi dwong b
khu wc Ham Tén da duoc tinh toan trong cac giafoan truéc va sau khi co cac cong trinh
ven .

l. GIOI THI EU

Ngay nay, i sy tich hyp khéo Iéo ga cdng ngh vién tham va GIS, v theo dbi
va tinh toan céac b dong duong by duoc thec hién kha nhanh chong vadui qui. Ngoai
nhitng chugn thec dia bing cac dng a1 va thiét bi truyén thong, hén nay, chang ta co
thé thuc hién do vé& duong hy bang cac tht bi GPS, ling cacanh ky thuat sd, haic bing
hé théng may camera video [4, 5, 6, 12]. Bémicdd, duong by con c6 th thu duoc trén
mot pham vi rong lon tr cacanh may bay vanh & tinh. Tir cac dr liéu do, viéc danh gia
va phan tich dn bién duong by duoc thec hién truc tiép haic co the dua vao conge GIS
dé tinh toan éc do thayddi duong by.

Tuy céng ngh vién tham va GISy Viét Nam phat tdn mwn hon rit nhiéu so \bi

thé gioi nhung nréc ta ding da dat duoc mot sb két qua nghién &u nhit dinh. V& tng
dung vién tham trong phan tich \@anh gia bin dong duong by, mot sb nghién ¢u da



duoc thec hién & mot s khu wre, 8p trung cli yéu 1a vangddng king séng Bng va séng
Ctru Long, va mit sb khu wrc ara séng nfr Loc An, Gra Pai, Thuan An... Gi thé nhu,

véi dit liéu anh Landsat, SPOT vanh may bay, nhom tac giPham Viét Cuong cliing
cong sr da nghién au sr thayddi vang ven b va ara séng Hi Phong tr nam 1975dén

nam 1988 [15]. Bén dong dudng by cac d@ra séng chinh:i@ Tra Ly, ¢ra Ba lat, ara Vin

Uc va ara Bay thuc dai ven bén dong bing séng Bng tr nam 1926dén 1995duoc

nhom tac gi Nguyén Ta Dan va Ngugn Thé Tiép thec hién bing dr liéu anh SPOT,
Landsat, Bn d6 dia hinh,anh may bay [8]. Cac bi di lich sr khu wrc ara séng bc An

tir anh vién thamda thoi gian tr nim 1953dén nim 2002 @ing duoc thuc hién bdi nhom

tac gih Pham Bach VEt tir anh Landsat vanh may bay [9]. \§i muc dich gun ly vung
ven by, tac gh Nguyén Hanh Quyén & dung ky thuit vién tham khoanh vindat ngip

nudc tai khu wvec vinh Ha Long, dong thyi cho Kt qua s thay ddi ritng ndip min ding

nhu s thayddi b bién trong nlieng khaing thyi gian khac nhauit 1988dén 2002 ing

anh Landsat TM va ETM+ [7]. \éc phét hén sr thay d6i bo bién tai ving ven b caa

séng Gru Long trong thi gian 1989dén 2004duoc thrc hién bsi nhém tac gi Tran Thi

Van va Tinh Th Binh [14].

Vé tng ding GIS trong tinh toadinh rong ¢ d6 thay doi duong by, mot sd két
qua ciing da thu thp duoc. Véi dit liéu dudng by duge & hda tr cac dr lisu khio satdo
dac tir nam 1905dén 1992¢ khu wrc Hai Hau, Nambinh, cac tac gibing Van To va
Pham Thi Phrong Thao d& trinh bay rt sb két qua tinh toan éc d6 thaydéi duong b tir
cac phrong phép thng ké c6 8n trong plan mo rong DSAS @a cong a GIS [3]. Tuong
tu, duong b lich sr khu we Phan THit, Binh Thudin tir nam 1973dén 2002dugc rat
trich tr anh Landsat vadt d6 thayddéi duong by khu wrc nayduoc tinh toan nhanh chéng
bang phin md rong DSAS @ng dugc nhom tac ¢i Pham Thi Phrong Thio, H6 Binh
Duin vabing Van To thuc hién [10].

Vi sy phéat trén arc nhanh ¢ dich w du lich tr nam 1995, Phan Tht dang pfai
dbi mat vai hién twong x6i kb nghiém tong do taaiong aia cac coéng trinh vervt2]. Do
d6, Phan THit duoc chon lam khu we nghién é¢u (hinh 1). Bai béo nay trinh bay hainv
dé: cac phan tich dn bién duong by theo thi gian giaidoan 1973 - 2004 vadt qua tinh
toan Hc do thayddi duong by hang @m king DSAS i khu wirc Phan THit truéc va sau
khi c6 cong trinh vend
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Hinh 1: Khu wc nghién ¢u
ll. PIEU KIEN TU NHIEN KHU V U'C NGHIEN CUU

1. Pic diém khi twong

Phan Thit chiu anh hrong aia hai cié d6 gi6 mua: gi6 mua@oéng Bic vao mua
déng va gi6 mua Tay Nam vao mua hé. Gié midmg Bic hit diu thoi tir thang 11 va
kéo dai &i thang 3 m sau. \An toc gi6 trung binh trong mia nay vao khg 8 - 10 m/s.
Gi6 mua Tay Nam 4 dau tir thang 6dén thang 9. \in téc gié trung binh khing 6 - 8
m/s. Thang 4 - 5 la giaioan chuyn tiép tr gi6 mua muatdng sang gié mua moa hé va
thang 9 - 10 la giatoan chuyén tiép ngroc lai [1].

2.Pic diém thay van

Do chiu tacdong aia ke thong gié muabong Bic va Tay Nam, Phan Tético hai
ché do séng gi6 ch yéu. V& muadéng, séng cédong chém uu thé la heéng Pong Bic,
c6 khi chugn vé Pang,d6 cao séng trung binh d@ong tr 1,2 - 2,0 m. Trong tng hop
gi6 ¢6 hrong Tay Bic chiém wu thé thi séng cé téng chinh la Nam va Tay Nam, song
v6i huéng nay cado cao trung binh 0,7 - 1,5 m. Tuy nhiénédd séng vao thi ky nay
thuong khdngon dinh vi thinh thaing b anh hrong aia bdo va ap #ip nhigt doi, khi d6
séng ngoai kbi va ven by thuong quan sat ty khéngdong nit [1, 11].

Thay triéu ving ven kin Binh Thadn kha plic tap vi rim trong khu wc chuyén
tiép gitta cké 6 nhat triéu khdngdéu ¢ phia Bic (tiéu béu 1a Qui Nion) va ban nit triéu



khéngdéu ¢ phia Nam (Ming Tau) [1]. Daatong triéu khaing 2m. CI do thay tridu ding
gay ra dong cky manh ven ly c6 th 18ndén 50 - 70 cm/s [1].

lIl. PH UONG PHAP NGHIEN CUU

1. Vién tham

Pé dat hiéu qua hon trong véc rat trichduong mrc neéc cho khu we by bién vinh
Phan Thét, phrong phap Et hop phan tich gia gia ti ngedng vaanh ty sd duoc &p ding
choanh LandsatUu diém ocia phrong phéap Et hop nay la lai bo nhiéu do viing nghién
ctru c6do6 pha thie vat cao va nHu do vang séngd. Coéng thirc cx thé nhe sau:

- Péi voi Landsat MSS: (B3+B4)/B1

- Pbi voi Landsat TM, ETM+: (B5+B7)/B2 c6ét hop B7

Do khong c6 & liéu do dac thec t ciing nhr ban d6 dia hinhday ty 16 cao @a khu
vuc vinh Phan THit dé phuc vu cho visc hiéu chinh tridu, aing nhr dodo phan gii khéng

gian khéng cao (30 myiaanh Landsat nén §¢ hiéu chinh triéu dugc bd qua. Vi ti¢, két
gua duong muc nudce rat trichdugc xem nhr duong by.
2. GIS

Sau khi hoan thanfg di liéu duong by, viéc tinh toan dc do thaydoi duong by
dugc thee hién bing DSAS, pAn mg rong aia ArcView do Thieler vaang sr viét bing
ngdn ndc Avenue trén pin mém ArcView [13]. C6ng Vic tinh todn va phan tiahrong
bd dugc tién hanh nir sau:

1. Xéacdinhduong chuin (baseline) va cabrong by tinh toan (shoreline)

2. Tao céc tugn cit ngang vudng gocdb(transect)

3. Tinh toan éc d6 thaydoi duong by

Trong DSAS c¢6 nidu phrong phap tinh toan émg ké khac nhau, mhphrong phap
tinh tc do théng quadiém dau —diém cuwi (End-Point Rate), ptong phép tinhdc do
trung binh AOR (Average Of Rate), yng phap bi quy tuyén tinh (Linear Regression),
phuong phap @p gy (Jack-Knife Rate)... TUy theoithrong va $ luong duong by ta $
chon phrong phéap thng k& phu bp nhit. Dya trén d liéu thu thip duoc, phrong phéap
hoi quy tuyén tinhduoc chon dé phan tich Et qua.



IV. DU LI EU SU DUNG

Nguon di liéu anh Landsat thu #p tir trang web @a Co quanbia chit Hoa Ky
(USGS) (http://edcsns17.cr.usgs.gov/EarthExplar@dcanh da duoc nin chinh va theo
hé qui chéu WGS-84 UTM, ap ahg cho ving 49. Danh séch céth i khu wre vinh
Phan Thét duoc thu thip vaduoc ghi trong lng 1.

Bang 1: CAcanh Landsatdi khu wrc vinh Phan Tt

STT Loai anh P9 phan giai (m) Ngay chup Nam qui wéc
1 Landsat 1 MSS 57 01/01/1973 1973
2 Landsat 2 MSS 57 31/01/1976 1976
3 Landsat 5 TM 28.5 30/12/1990 1991
4 Landsat 7 ETM+ 30 13/11/1999 2000
5 Landsat 7 ETM+ 30 01/12/2000 2001
6 Landsat 7 ETM+ 30 05/01/2002 2002
7 Landsat 7 ETM+ 30 24/01/2003 2003
8 Landsat 5 TM 30 20/12/2004 2005

Céacanh Landsat tréduoc chup trong khang thoi gian tr gitta thang 11dén cui
thang 1 &m sau, trung & thoi ky gié muabodng Bic. Dodd, viéc tinh toan va phan tichrs
thayddi duong by chi duoc trong thvi ky gié muabdng Bic va st bién d6i n6 qua cac am.

V. KET QUA VA THAO LUAN

Nham tién viéc phan tich, khuwc nghién éu dugc chia thanh 5 khuuc nh tir trai
sang phi va duoc danh diu tir 1 dn 5 nhr trén hinh 2. Cac khupe 1, 3 va 5 1a cac khu
vuc @p trung dan e, mot sb noi co by 14 cac vachia. Khu wc 2 ladoan by Bdi Duong,
nam gitra hai éra sdng: Céai va Ca Typay ladoan by c6 dch w du lich phat tén. Khu
vuc 4 ladoan by Ham Tén, Mii Né roi tap trung Hu hét cac khach s va cac khu ngh
dudng cao &p phuc wu du lich trong va ngoaiuwc.



Séng Ca Ty

Ham Tién

Song Cai

Hinh 2: Khu wrc nghién ¢u

Do khu wrc 1, 3 va 5 c@uong by twong ddi 6n dinh va it x6i & nhu trinh bay trong
hinh 3, vi @y, chi khu wrc 2 va khu wc 4 dugc khao séat va nghiénw chi tét.

Khu wec 2 hay khu wc Bbi Duong & gin ara sdng néruong by co sr bién dong
dang K qua nhéu nim tir 1973dén 2005 nlr hinh 4. Ngoai tadong aia cac qua trinh
dong luc ven ly, duong by khu wrc nay con ctu anh hréng i cac qua trinh &n chuyén
phu saib ra tr séng. & hién dién cia cac keé ang & cra séng Céi vaim sdng Ca Tying
gop phin tdcdong dén qué trinh gn chuyén tram tich. Tat ca cac yu t6 trénda lam cho
qua trinh bdn ddi duong by noi day kha plic tap.

O cira s6bng Ca Ty, vaocam 1973, c6 s xuat hién aia doi caty phia iy Nam. Trong
nam 1976, vt liéu phu sa khongikiiy qua khu wc phia Nam ma tichutlai bd bic, hinh
thanh doi cat ngayitphia Bic cia ara sdbngbén nim 1991, khu wc ara séng bt dau cé
s bién d6i kha phirc tap v6i hai doi caté ca hai bén ¢a sdngdic biét 1a sr hinh thanh
doi céat dai trén & Bic chin ngang ¢a song. Vao nimg rim 90 a@ia thé ky trudc, ké éng
& phia Nam @a séngiuoc xay drng, gop phn 6n dinh doan by nay. VAt liéu duoc tich
bén phia Nami@ ké. Nim 2000, ké phia & ara séng Ca Tylugc xay drng, gop phn
ngan chin qué trinh hinh thanh doi cai phia Bic cia ara séng. Hin twrong x6i b bat
dau xuit hién & phia bén trai k& phia Nank& sdng Ca Ty trongam 2002. Nguyén nhan
la do c6 qua trinkd vat liéu lan bién cia cdng ty & nhan, va @ng tr d6 bit dau xuit hién



cong trinhdé@ bién dé bao vé doan by nay. Vi tte, tir sau @m 2002 duong by khu wrc ara
séng Ca Tyttong déi on dinh.
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Khu wrc 3
Hinh 3: Két qua duong by khuwre 1, 3va s

O cra sébng Cai, vaoam 1976 wi day bit dau hinh thanh doi céat whphia Bic
cira séng. Doi cat naydp tuc phat trén va kéo dai & phia Nam chaén cac mm 1991,
2000, 2001. Nguyén nhan cétta do dong chy tir séngdd ra két hop voi cac qua trinh
ven by tao nén g ling dong aia phu sadi khu wrc gan ara séng. Nm 2002, khu wc
ctra séngdugc mo lai, lam cho phia Namu@ ara séng hinh thanh céac doi catiradoc
bd. Vao dau nam 2003, ké éng phia Nam ¢a ara song Cai dma duoc xay xong, i
day van con bn tai mot vai doi cat nb. Nam 2005, cac doi cat nayandan sau khi co
s hién dién cia k& phia Nam. Khuuc ara séngduoc & dinh nhim 6n dinh din cac
qua trinh bn ddi tai day.



2002-2003 | 2003-2005

Hinh 4: Sy thayddi duong by khu wrc 2 @6i Duong) tir nam 1973dén 2005

Khu wrc 4 hay khu wc Ham Tén c6duong by bién dong it va trong dbi 6n dinh
hon so \6i truong hop caa khu wrc Bdi Duong. Do khu we nay im khuit sau Mii Né
nén né khéng banh hrong I6n cia giéPoéNng Bic vao céi nam. Vé song bén, khu wrc 4
cha yéu c6 trdng séng khic x tir truong séngbéng Bic ngoai khi truyén vao. NiAm
chéng x6i kb, khu wc nayda xay dimg cac cong trinhap vé bd bién tir cubi thap nién 90
cua thé ky truge. Do Wiy, khi phan tich lin dong duong by tai khu wre nay, hai giaidoan



xacdinh sr c6 mit caa cdng trinh duoc 1an lrot trinh bay: giaidoan tredc nim 2000 va
giai doan sau am 2000.

Tir giai doan 1973 - 2000, dongav chat di chuyén tir Bac xudng Nam (i phai qua

tréi trén hinh 5), cho nén khure phia Bic duong by ¢é xu hréng I0i vaodat lién va khu
vuc phia Nam thi ngpc lai va lan ra bén.

Hinh 5: Sy thayddi duong by khu wrc 4 (Ham Tén) tir nam 1973dén 2000

Tu giai doan 2000 - 2005, cac cong trinidové duong by ¢ cac khu khachas va
nghi dudng xuit hién, quy It bién dong duong by noi day bit dau thayddi (hinh 6). Gi
thé, khu wrc gain miii ¢ Ongbia hit dau bi x6i 16 nghiém tong trong giaidoan 2003 -
2005.

Giai doan 2003 - 2005

.- G, G G V. O

Hinh 6: Sy thayddi duong by khu wre 4 (Ham Tén) tr nam 2000dén 2005



Mot sb két qua phan tichs trén cho thy khu wrc Boi Duong ¢ s thaydoéi duong
bd gan ara sdng kha pic tap theo thi gian. Viéc tinh toantinh krong Hc d6 x6i 16 bdi tu
s3 khéng héu qua néu nhr phan doi cats Boi Duong duoc tinh toan nh 1a mot phan cia
duong hy. Tir han ché do, viéc tinh toan e d6 thayddi duong by chi thuc hién cho khu
vuc 4 hay khu wc Ham Tén, b qua khu wc D6i Duong. Sauday 1a mot sb két qua tinh
toandinh krong sr thaydéi duong by tir DSAS cho khu wc Miii Né (hinh 7, 8).

Hinh 7 trinh bay caduong by tr 1973 dén 2005 va cac transecir slung trong
DSAS. Khu wc tinh toan dai 11.200 m va oéngy &ng 112 transect. Cac transdatyc
xay drng e duong by khu wrc Ham Tén vaduoc danh $ theo thr tu ting din tir trai
qua phi. Khoang cach ri transect la 100 m vd) dai ndi transect l1a 300 m. Khuue
nayduoc tinh toan riéngéltrong hai giaidoan: giaidoan 1973 - 2000 va giaioan 2000 -
2005.

Hinh 7: Xay ding transectai khu wec 4 (Ham Tén) tir nam 1973dén 2005

Hinh 8 trinh bay cac &i db biéu thi téc do thayddi duong by khu wec Ham Tén
twong ing Wi c4c giaidoan 1973 - 200® phia bén trai va giaioan 2000 - 2005 phia
bén phi. Trén cac biu dd, gia ti dwong biéu thi cho Hc d6 bdi tu hang Am va gia tr am
biéu thi cho Hc d6 x6i 16 hang @m. Két qua tinh toan cho thy trong giaidoan 1973 -
2000, doan by tir transect 1dén transect 36 c6 xuuldng i hang mm i tée do trung
binh +2 m. Tr transect 3@én transect 112 c&¢ do x6i 1o trung binh hangam gin -2 m.
Téc do thayddi duong by trung binh cho&khu we Ham Tén dat gia ti [& Om/rim trong
giai doan tir 1973dén 2000. Nhin chungjuong by cé xu hréng can Bng. Trong giai
doan 2000 - 2005duong by ca khu wre Ham Tén c6 xu hréng x6i kb cao i toc do
trung binh §n -4 m/rim.

10



S transect Sé transect

Giai doan 1973 - 2000 Giatoan 2000 - 2005

Hinh 8: Téc do thayddi duong by khu vrc Ham Tén
giai doan 1973 - 2000 va giaioan 2000 - 2005

VI. KET LUAN

Véi sy tro gitip dic luc caa cong ngh vién tham va GIS, ¢ theo ddi va tinh toan
sy thaydoi duong by duoc thee hién nhanh chéng vaéddiang lon. Két qua phan tichanh
cho thy hai khu wrc cé nhéu bién doi nhat 1a B6i Duong va Ham Tén. Bi véi Doi
Duong, khu wrc nay c6 nhiu bién dong ki hai ara séng. Tuy nhiénusthay doi dan 6n
dinh sau khi cac kéang duoc xay drng. Bbi véi Ham Tién, quy It thaydéi duong by
bat dau tir cubi thap nién 90 aa thé ky trudc khi ar phat trén caa dch wi du lich bit dau
no ro. Viéc xay dmg cacdé bién khdngdong nhit caa cac khachas va khu nghdudng
da lamduong by noi day dén bién phic tap. Tr DSAS, tinh toawtinh krong cho thy, toc
do thay ddi duong by hang Am trong giaidoan 1973-2000 &p xi 0 m, con trong giai
doan 2000 - 2005 laam -4 m.

Viéc rat trich tr dong haic ban tr dong théng tin & anh vién tham cho phép taéti
kiém thoi gian va ngén nhan rc rat nhiéu so \6i viéc do dac thirc dia truyén thong ngoai
hién treong. Tuy nhién, it sd thdng tindd cn phai duoc hiéu chinh thém nir cacdiém
khong cté mat dat, théng tin & daodong triéu, dia hinhday... dé cé duoc ngbn di liéu
duong by hiru ich va chinh xacdn. Bén anh dé, cin phii c6 ngbn anh c6do phan gii
cao hon dé thiy duoc cac bén dong nho cuc bd. Tir d6 1am @ s cho vic tinh toandc do
thaydoi duong by bing mé hinh & tri haic bing cong ngh GIS.

Céac Kt qua dat dugc ¢ trén pln nao cho thy kha ning ap dng céng ngh vién
tham va GIS#é danh gia bin dong duong by cho céac khu we khacs Viét Nam.

11



10.

11.

12

TAI LI EU THAM KH AO

Bui Héng Long va déng sr, 2000.Piéu tra cacdiéu kién tr nhién, mdi teong,
ngwn loi viing ven & vinh Phan THit va xay drng dinh hréng chinh phat tén bén
vitng kinh € - xa i dija phrong. Vién Hai duong hoc Nha Trang.

Dang Vang To, 2006Beach Erosion in Doi Duong - Phan Thiet Touriss&eand
Its Proposed Measur¥jetnam-Japan Estuary Workshogietnam: 151-156.

Dang Van To and Pham Thi Phuong Thao, 2008A Shoreline Analysis using
DSAS in Nam Dinh Coastal Arednternational Journal of Geoinformaticgl(1):
37-42.

Piang Vian Té va Pham Thi Phwong Tha, 2008.Xac dinh duong muec nedc tir anh
sb, Tuyén tdp Bao céo Khoa ¢t Hgi nghi Khoa hoc “Bién POng-20077, Vién Hai
duong hoc Nha Trang: 591-600.

Holman, R. A., Sallenger, A. H., Lippmann, T. C. ad Haines, J. W., 1993The
Application of Video Image Processing to The Stumfy Nearshore Processes,
Oceanography6(3), pp. 78-85.

Li, R., 1997. Mobile Mapping: An Emerging Technology for SpatiBlata
Acquisition,Photogrammetric Engineering and Remote Seng¢p): 1165-1169.

Nguyen Hanh Quyen, Tran Minh Y, Le Thi Thu Hien, 2®4. Using Remote
Sensing Techniques for Coastal Zone Managementahohly Bay (Vietnam),
Proceedings of International Symposium on Geoin&tice for Spatial
Infrastructure Development in Earth and Allied $cies 151-156.

Nguyén T Dan, Nguyén Thé Tiép, 2003.Xu thé bién dong aia cac ¢a song
chinhé dai ven bén ddng king sdng Wng, Tap chi Khoa hc va Céng ngé bién,
T3, $ 1: 25-35.

Pham Bach Viet, Truong Ngoc Tuong, Nguyen Thanh Mih, 2004.Using Time-
Series Remotely Sensed Data to Trace Historicah@ds of LocAn River Mouth
Area, Proceedings of International Symposium on Geoin&ica for Spatial
Infrastructure Development in Earth and Allied Swcies:172-177.

Pham Thi Phuong Thao, Hé Pinh Duin va Ping Vin Té, 2009. Bién dong
duong by khu wre Miii Né, Ky yéu Ky niém 25 rim ngay Thanhdp Vién Co hoc va
Tin hpc Ung dung, Tp. HCM: 334-337.

Phan Vin Hoic, 1986.Cacdic trung khi trong-hdi-thiiy win ving bén Phan Thit.



12.

13.

14.

15.
16.

Tanaka, H., 2006. Monitoring of Short-term Morphology Change at AvBi
Mouth, Vietham-Japan Estuary Workshogietnam: 1-6.

Thieler, E. R., Martine, D., and Ergul, A., 2003.The Digital Shoreline Analysis
System, Version 2 Shoreline Change Measurementw&adt Extension for
ArcView, USGS. Open-File Report 03-076.

Tran Thi Van, Trinh Thi Binh, 2008. Shoreline Change Detection to Serve
Sustainable Management of Coastal Zone in Cuu LBsetyary, International
Symposium on Geoinformatics for Spatial InfrastuoetDevelopment in Earth and
Allied Sciences351-356.

http://www.aars-acrs.org/acrs/proceeding/ACRS 19898Ps/OCN89-1.htm

Pham Viet Cuong, Nguyen Hong Chau, Tran Minh Hien,1989. Application of
Remote Sensing Imagery for Investigation in thepHang Estuarine and Coastal
Zone,Proceeding of Asian Association on Remote Sensing.

APPLICATION OF REMOTE SENSING AND GIS FOR CALCULATI NG
THE COASTLINE CHANGES IN PHAN THIET

PHAM THI PHUONG THAO, HO DINH DUAN, DANG VAN TO

Summary: By integrating remote sensing with GIS, the momigmand calculation of
shoreline changes are carried out quickly and diffety. With multi-temporal Landsat
imageries, preliminary view is outlined about sHme change in Phan Thiet from 1973 to
2004. In addition, by the extension of ArcView, BSsghoreline change rates are calculated
in Ham Tien area before and after some coastal ttoasons were built.
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