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PHAN TiCH BIEN PONG CUA PUONG BO PAO PHU QUY
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Tém tit: X6i I6 bo bién, bo ddo dang tré thanh méi lo ngai cia cdc quoc gia nam gidp bién trén toan
thé giGi trong boi canh bién doi khi hdu va nudc bién ddng hién nay. Bo bién, bo dao tai Viét Nam da
va dang bi x6i 16 manh trong nhiing nam gan day khéng chi anh hieong dén kinh té - xa hoi, doi song
nguoi dan, ma con tdc dong dén van dé an ninh quéc phong. Bo diao Phii Quy la mét trong nhitng khu
viee xdy ra hién twong x6i 16 trong nhiéu ndam qua tai Viét Nam. Bai bdo nay da img dung nén ting cong
ngh¢ dién toan dam mdy Google Earth Engine va cong cu Digital Shoreline Analysis System (DSAS) daé
phan tich bién dong dwong bo diao Phii Quy thong qua anh Landsat va Sentinel-2 tir nam 2000 dén nam
2020. Ket qua nghién citu cho thay x0i lo va boi tu xdy ra dan xen nhau tai khu vue bo ddo nghién ciru.
Chi so phan tich tir DSAS cho thdy toc do xoi lo bo dao trung binh khodng 0,79 m/nam va noi xoi lo
manh nhat lén dén gan 5 m/nam xuat hién tai phia Ta ay, phia Nam va phia Tdy Nam dao. Nguoc lai, bo
ddo dwge boi tu va on dinh chit yéu tdp trung & phia Bdc va phia Péng ddo véi toc dé boi tu trung binh
khoang 1,38 m/nam.

Tir khéa: Phén tich bién d6i duong bo, anh vé tinh, Google Earth Engine, Digital Shoreline Analysis

System, dao Phu Quy

1. GIOI THIEU CHUNG

Phén tich bién d6i duong bd dong mot vai trd
quan trong trong qua trinh quan 1y viing ven bién
do bd bién c6 dic diém bién dong theo thoi gian,
déng thoi ching co mbi quan hé truc tiép voi hién
trong x6i mon va bdi tu & cac ving ven bién.
Trong nhirng nam gan day, phén 16n cac duong bo
bién trén toan thé gioi ching kién nhitng hau qua
nang né ctia x6i mon, va hién tuong nay dang dién
ra ngay cang nghiém trong (Stefan Hergarten &
Thomas Kenkmann, 2018). Ngay nay, anh v¢ tinh
dd tro thanh mot ngudn dir liéu dau vao quan
trong trong cac nghién ctru phan tich bién d6i
duong bo boi chung chira dung mét luong 1on dir
lidu vé khong glan va th(n gian (Xu, 2018) Tuy
nhién hudng t1ep céan nay can giai quyet cac yeu t6
anh huong dén su bién dong dudng bo, dic biét 1a
su bién do6i cia myuc nudc tridu (Karunarathna &
Reeve, 2013). Bé giai quyét van dé trén, Chen &
Chang (2009) di nghién ciru str dung chudi anh vé
tinh voi d6 phan giai cao va sd lidu muc nudc
tridu thuc do dé giam thiéu tac dong cua bién dong
muc nudc tridu dén su thay dbi duong bo. Tuy
nhién, cach tiép can trén khong phu hop véi
nhitng ving bién khéng c6 du sé liéu dia hinh
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(Xu, 2018). Do vay céach tiép can str dung sb lwong
16n anh v¢ tinh véi d§ phan gidi trung binh nhu
Landsat va Sentinel-2 (trung binh 2,9 ngay c6 mdt
anh néu két hop Landsat 8 voi Sentinel 2A va 2B)
cung viéc lay trung binh vi tri cic dudng bo trong
cung mot ndm nghién ctru tré thanh mdt phuong
phap hop ly dé xac dinh duong bd hang nam
(Almonacid-Caballer et al., 2016). Trén thé gisi da
c6 nhidu nghién ctru chi st dung anh vé tinh dé
phan tich bién d6i duong bo nhu cac nghién ciru
ctia Rahman et al. (2011), Ford (2013) va Esmail et
al. (2019); tuy nhién, viéc xtr ly anh v¢ tinh theo
phuong phép truyén théng doi hoi mot lwong 16n
thoi gian tai va khong gian luu trit, dac bi€t voi cac
phan tich dai han. Do d6, Google Earth Engine
(GEE), mét nén tang cong nghé dién toan dam
may, xuét hién nhu mot cong cu hi€u qua véi kha
nang truy cip vao ngudn anh vé tinh va xir Iy tryc
tuyén mot lugng 16n dit lidu khong gian dia Iy ma
khong can phai tré thanh mot chuyén gia cong
ngh¢ thong tin (Gorelick et al., 2017).

Hién nay, c6 nhiéu phu’ong phap duoc st dung
dé _phan tich bién d6i duong bo bién, trong do H¢
thdng phan tich bd bién ky thuat sb (Digital
Shoreline Analysis System - DSAS) dugc xem la
mot cong cu hiéu qua va dugc st dung rong rai
(Chakraborty & Pal, 2020). DSAS c6 thé tich hop
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voi phan mém ArcGIS dé phén tich thong tin dia
Iy va tinh toan tbc d6 thay ddi dudng bo theo ca
khong gian va thoi gian. Trong nude ciling nhu
trén thé gidi, su két hop giita DSAS va anh vé tinh
da duoc ap dung cho mét sé nghién ciru cua Thinh
& Hen (2017), Esmail et al. (2019) va Baig et al.
(2020). Tuy nhién, hau hét nhitng nghién ciru nay
moi chi dirng lai & viéc phén tich cac chi sb thng
ké co ban nhu toc d6 diém dau — diém cudi (EPR)
va téc do hoi quy tuyén tinh (LRR) trong khi cac
chi s6 théng ké quan trong khac nham danh gia do
tin cay va do chic chén cua cac két qua trén nhu
sai sO tiéu chuan cua hoi quy tuyén tinh (LSE),
khoang tin cdy cua hdi quy tuyén tinh (LCI), ...
chua dugc xét dén.

Tai Viét Nam, trudc cac tac dong ngay cang ro
rét ctia bién d6i khi hau, cac dao ¢ khu viuc mién
Trung, dién hinh 14 dao Phti Quy di va dang phai
ganh chiu nhiéu tac dong cua thién tai, dac bi¢t 1a
x6i 16 duong bd (Kidu Xuan Tuyén va nnk.,
2015). Hon nita, ddo Phi Quy nam trén tuyén giao
thong gitia dat lién va dao Truong Sa, co6 vi tri rat
quan trong vé kinh t& va an ninh quéc phong va
nhét 1 c6 lién quan dén vin dé chu quyén, linh
thd cia T6 quéc.

Vi nhitng 1y do trén, bai bao nay hudng dén
muc tiéu thiét 1ap bo ban dd dudng bd hang nim
st dung tat ca cac anh vé tinh sin c6 dua trén nén
tang GEE va phan tich bién dong cta duong bd
dao Phi Quy theo khong gian va thoi gian su
dung cong cu DSAS.

2. KHU VU'C NGHIEN CUU VA DU LIEU
THU THAP

2.1. Khu vue nghién ciru

Vi dién tich tu nhién khoang 1 639 4 ha, dao
Phii Quy 14 hon ddo 16n nhit trong tong sé 10 hon
dao 16n nho cta huyén ddo Phi Quy, tinh Binh
Thuan (Hinh 1). Dia hinh ddo Phi Quy nhin chung
khong bang phing voi d6 cao trung binh tir 15m dén
20m. Nam trong ving Nhiét d6i gi6 mua, trén dao
Pht Quy ¢6 2 mua gié chinh: gio mua Tay Nam tir
thang V-X (chiém tin suat 32,2%) va gi6 mua Pong
Béc tir thang XI dén thang IV nim sau (chiém tan
sudt 65,5%) (S& KHCN tinh Binh Thuén, 2006).

Duéi tac dong cua cac yéu td khi twong va hai
van ma dac biét 1a song, gié va dong chay ven bo,
cac hién tuong xam thyc bd bién thuong xuyén
xay ra tai nhiéu noi & ca ba xd cua Huyén dao.
Theo Phong nghiép vu kinh té ha tang nong thon
huyén Phu Quy (2014) tr nhitng nam 1978, dao
Phu Quy khong nhirng khong duoc bdi dip ma
rong ma hién tuwong xam thyc bo bién dién ra v&i

cuong d6 ngdy cang manh, nhat 1a trong nhiing
nam tré lai day. Cu thé, toan dao Phi Quy c6
khoang 5.899 m dudng bd bi sat 16 voi toc do dao
dong tur 4-5m/nam, anh huong nghiém trong dén
an ninh, qudc phong cua T6 qudc.
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Hinh 1. Ban do dia hinh ddo Phu Quy

2.2. Dir liéu thu thap

Céc anh v¢ tinh Landsat va Sentinel-2 1a nhirng
ngudn dir liéu phd bién nhat dé tinh toan cac chi
s6 quang phd nudc dwa trén cac dai quang phd
phu hop, cting nhu d phéan giai khong gian trung
binh cia chung (Nandi et al., 2016). Dbi voi
nghién ctru nay, tong cong 133 anh vé tinh véi do
che phi mdy nho hon 20% (bao gém céc anh
Landsat 4-5TM, Landsat 7TETM+, Landsat 8OLI
va Sentinel-2) trong giai doan 2000-2020 (cu thé
la cac nam 2000, 2005, 2010, 2015 va 2020) duoc
st dung dé trich xuat bé mit nudc va dudng bd
nham phan tich bién dong duong bo cta dio Phu
Quy (Hinh 2). Mdc du anh Sentinel-2 c6 d6 phéan
giai cao hon (dén 10m) nhung vé tinh Sentinel-2A
va Sentinel-2B mdi duge phong vao khong gian
vao thang 6/2015 va thang 3/2017 nén cac tac gia
chi st dung cac anh Sentinel-2 khi phan tich
duong bo cua nam 2015 va 2020.
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3. PHUONG PHAP NGHIEN CUU

Trong nghién ctru nay, cac tic gia da trich xut
cac duong bo cua dao Phu Quy tir anh vé tinh sir
dung chi sb quang phd nuéc mNDWI
(modified Normalized Difference Water Index), tir
d6 thiét 1ap duong bo dai dién (hang nim) cta dao
Phu Quy st dung chi sb tan suit nude WFI (Water
Frequency Index). Sau do, cong cu DSAS dugc su
dung dé tinh toan téc d6 thay ddi cling nhu nhitng
thay d6i va phan tich bién déng dudng bo cho khu
vuc nghién ctru (Hinh 3).
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Hinh 3. Phwong phdp phan tich bién dong
duong bo cua dao Phu Quy

3.1. Thiét lap dwong bo hang nam

Hién nay v6i su xuat hién ciia nén tang dién
toan dam may Google Earth Engine, cac nha nha
nghién ctru co kha nang tryc tlep truy cap va xu ly
kho dir li¢u Vlel’l tham khong 16. Nho d6, nguoi
dung khong can tai timg anh vé may tinh c4 nhén,
ciing nhu khong cin mot phan mém chuyén dung
cho qua trinh xtr ly. Trong nghién clru nay, cong
cu GEE di duoc st dung dé thiét 1ap duong bo
hang nam cho ddo Phi Quy véi 3 budc xu 1y
chinh: tinh chi sé quang phd nudc mNDWI; tinh
chi s6 tan suit nudc WEI; va thiét lap ban do dat -
nude hang nim dé tir d6 thiét 1ap ban do duong bo
hang nam.

Dau tién, chi s6é mNDWI duge tinh toan cho
timg anh dé xac dinh bé mit nuéc cho khu vuc
nghién ctru. Vivek G (2019) da chi ra mNDWI la
chi s tot nhat dé thiét 1ap ban do tu dong dat—
nude hang ndm nhd vao tinh chét hién thi tot va
kha ning nhan rong. Chi sb nay duoc tinh theo
cong thuec:

mNDWI = Green—MIR (1)

Green+MIR

Trong d6, Green va MIR 1a 2 dai quang phd
(band) cia anh Landsat va Sentinel-2, lan luot 1a
dai 1 va 5 ddi v6i anh Landsat 4-5; dai 2 va 5 ddi
vo1 anh Landsat 7; dai 3 va 6 ddi véi anh Landsat
8 (d0 phan giai 30m); va dai 3 va 8 dbi voi anh
Sentinel-2 (d¢ phan gidi 10m).

Chi s6 mNDWI ¢6 gia tri tir -1 dén 1, trong
d6 gia tri duong thé hién cac 6 pixel mang thudc

tinh nudc. Puong bo trung binh hang nam, dugc
xac dinh bang cach lay trung binh nhiéu vi tri
cua duong bo trong mot nam, cod thé dac trung
va dai dién cho bién dong theo thoi gian cua
duong bo ¢ quy m6 nam (Almonacid-Caballer
et al., 2016). Viéc ting s6 lugng anh quan sat co
lién quan dac biét dén su giam thiéu tac dong
ctia bién d6i vi tri dudng bo tirc thoi khi danh
gia sy thay d6i duong bo trong dai han (Xu,
2018). Do d6 trong nghién ctru nay, chi sb
mNDWI dugc tinh cho tit ca cac anh cua ting
nam nghién ctru. Sau d6, chi sé WFI da duoc sir
dung dé xac dinh va trich xudt mit nudc tiéu
biéu hang nim.
) 1
WE] = _arc @)
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Trong 406, Nuuse va Nyi la s6 1an xuit hién nudc
va dat tai mot 6 pixel nhit dinh.

Céc pixel véi gia tri WFI 16n hon hay bang
0,5 (twong Ung v&i xac suit xudt hién 1a 50%)
dugc phan loai lai la cac vung nudc/mat nudc
tiéu biéu hang nam. Tur do, ta co thé thiét lap
ban d6 phan loai dat-nuéc hang nim dé mo ta
mat nudc ddc trung hang ndm. Puong bo dai
dién cho mot nam duogc xac dinh bﬁng duong
ranh gioi gitta vung dat va ving nudc, va dugc
lam min bing cong cu Cartography trong phan
mém ArcGIS. Uu diém cua ban do nay 1a c6 thé
mé ta duong bo trung binh hang nam nhim
giam thiéu anh huong cua su bién ddi dudng bo
ngan han do bién dong cua muc nudc tridu,
chiéu dai song leo, hay su thay ddi ciia bun cat
theo mua (Xu, 2018).

3.2. Phan tich bién dong ciia duong bo dio
Phi Quy sir dung phan mém DSAS

Ung dung DSAS c6 kha ning cung cép thong
tin chi tiét vé toc do thay ddi hinh thai duong bd
bién theo khong gian va thoi gian bang cach tao ra
cac duong truc giao (tramsect) vudng goc voi
duong bo lich su tor duong co sé va di kem voi
cac tinh toan thong ké dugc st dung dé danh gia
duong bd bién (Otoo, 2018). Sau do, cac giao
diém gitta duong truc giao va dudng bd dugc sir
dung dé tinh toan céc so liéu vé su thay d6i duong
bo bién. Trong nghién ctru nay, dudng bd dugc
trich xuit cho 5 nam 2000, 2005, 2010, 2015 va
2020. Nghién ctru da xay dung duong co sé
(baseline) thu coéng cach 150m vé phia bién, thiét
1ap cac duong truc giao tir dudong cé s¢ cach nhau
50 m va cit ngang qua tat ca cac duong tinh toan.
Céc tinh toan va phan tich duong by duge tién
hanh theo cac budc nhu trong Hinh 4.
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Hinh 4. Cac budc phan tich dién bién
duwong bo sw dung phan mém DSAS

Hai chi s6 thong ké trong DSAS duoc sit dung
trong nghién ciru nay dé tinh toan téc bd xoi
mon/bdi ty va phan tich bién dong cia dudng bo
theo khong gian va thoi gian 1a: Toe d6 diém dau —
diém cubi (EPR) va toc do hdi quy tuyén tinh
(LRR). Do EPR chi ap dung tét véi hai duong bo
nén chi sé nay thuong duoc dung dé so sanh duong
bd méi nhét voi dudng bo cii nhat (Sutikno et al.,
2015). Pé nang cao hiéu suat cling nhu giam thiéu
cac 16i khong mong mudn, chi sé LRR thuong dugce
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ap dung cho cac truong hop phén tich ¢ nhiéu
hon hai duong (O’Rourke, 2017). Viée két hop cac
chi s6 nay s€ cung cép thong tin quan trong dé danh
gi4 su chic chédn cua toc d6 hdi quy duoc tinh toan
(Nassar et al., 2019). Cubi cing, cong cu DSAS s&
dua ra toc do thay d6i duong bo tai vung nghién
cuu, trong d6 cac gia tri am bién thi téc do x6i 1&
con gia tri dwong biéu dién téc d6 bdi clia bd bién
(Himmelstoss et al., 2018).

4. KET QUA VA THAO LUAN

4.1. Ban dd dwong bo hang nim cia dio
Phua Quy

Céc tac gia da sir dung coéng cu GEE dé tinh
chi s6 mNDWI cho tit ca cac anh va tinh chi s6
WFI dbi voi cac anh trong tung nam dugc chon.
Hinh 5 minh hoa két qua giai doan bé mat nudc
cho mot anh ciia nam 2015 ciing nhu ban d6 WFI
cho nam 2015. Tur cac két qua tinh toan trén, 5
duong bo dai dién cho cac nam 2000, 2005, 2010,
2015 va 2020 da duogc thiét 1ap nhiam phén tich
bién dong cua duong bd theo khong gian va thoi
gian trong cac budc tiép theo.
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Hinh 5. Ban do mNDWI (trdi) va bé mdt nudc trich xudt (gitra) sir dung anh Landsat 8
ngay 28/12/2015; va ban do WFI cho nam 2015 (phai)

4.2. Bién dong cia dwdong bd dao Phi Quy
theo khong gian va thoi gian

4.2.1. Bién dpng ciia dwong bo dio Phii Quy
theo khong gian

Phan mém DSAS d3 duogc sir dung dé phan tich
bién dong cua duong bo dua trén by du liéu
duong bo hang nam duge thiét 1ap & budc trude.
C6 tat ca 398 duong tryc giao duoc tao thanh
(twong duong vé1 do dai 19.990 m, trong do
duong truc giao tir 1 dén 98 nam trong xd Ngii
Phung, tir 99 dén 254 1a cua xa Long Hai va con

lai thuéc dia phan xi Tam Thanh. Sy bién doi
duong bo trong vong 20 nam duogc chia ra thanh 6
ngudng chinh, trong dwong véi 6 cip dd mau sic
khac nhau tir x6i 16 (tr cam dén d6), on dinh
(vang) dén bdi tu (cac mau xanh) (Hinh 6). Két
qua cho thiy dién bién x6i 16 va bdi tu dan xen 1an
nhau tai vung ddo nay, trong d6 xoi 1¢ tap trung
nhiéu hon & hai xd Ngii Phung, phia Tdy va Nam
thuoc Tam Thanh. Trong khi d6 phia Bic dao
(thuéc xa Long Hai) ghi nhan sy 6n dinh hon
trong sudt qua trinh phan tich.
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Hinh 7. Toc do thay doi dirong bo quanh ddao Phii Quy

Khai quat chung sau tinh toan bang phan mem
DSAS nhu sau: chi s EPR chi ra rang ¢ tat ca
124 dudng truc giao (31% sb dudng truc giao)
tuong tng voi 6.150 m duong bo bi x061 167 toc do
x01 16 duong bo trung binh doc duong bo trong
giai doan 2000-2020 1a -0,7 m/nam, noi x4i nang
nhit 13 -4,33 m/nim (Hinh 7). Bdi tu va 6n dinh
dugc cho 1a chiém wu thé hon tai ving dao nay
v61 274 duong tryc giao dai dién (chiém t61 69%
) lugng duodng truc giao), tdc do bodi trung binh la
1,19 m/nam. Trong khi chi s6 EPR chi 4p dung
cho dudong bd 2000 va 2020, chi s6 LRR ciing
dugc tinh toan dé so sanh két qua véi EPR. Két
qua x6i 16 va bdi ty trung binh tir LRR 1an luot 14 -
0,8 m/ndm va 1,38 m/nam, gia tri x6i 16n nhat 1a -
4,78 m/ndm va téc do bdi lon nhit 1a 13,03
m/ndm. Chiéu dai sat 10 tir chi s6 LRR 1a khoang
6.300 m. Két qua phan tich bang DSAS cho thiy
chiéu dai va téc d¢ sat 1o trung binh kha tring
khop voi két qua khao sat cua Phong nghiép vu
kinh té ha tang néng thén huyén Pha Quy (2014).

Xam thyc va bdi tu duoc ghi nhan ¢ ca 3 xa,
tuy nhién toc do boi nhe va 6n dinh chiém uu thé
hon. Tai x4 Tam Thanh, td¢ d6 x6i 16 cao dugc
ghi nhan viing ¢ gitra cang Phii Quy va vinh Triéu
Duong (mau d6 ¢ Hinh 6 va duong truc giao sd
336-341, ung véi khoang céch 16,8-17,05 km &

Hinh 7). Két qua phan tich nay kha khép véi
nghién ctru vé mo hinh héa bién dong dudng bo
dao Pht Quy vao nam 2015 (Kiéu Xuan Tuyén va
nnk., 2015). Vung bdi tu 16n ciing dwoc ghi nhan
tai V1nh Triéu Duong (khoang cach 16,25-16,55
km). C6 thé thay rang hai chi sé EPR va LRR kha
trung khop cho giai doan dai tir 2000 dén 2020 vai
chi s6 twong quan R* = 0,927 (Hinh 8).

®
T

LRR (m/niim)
N S o

® Téc do thay d6i

Puong hdi quy

Hinh 8. Twong quan giita hai chi sé EPR va LRR

4.2.2. Phén tich bién dpng ciia dwong bo dio
Phui Quy theo thoi gian

Bén canh viéc phan tich thay d6i duong bo
theo khong gian, bién dong theo thoi gian cling
dugc dua vao nghién clru cho ting xa theo giai
doan mdi 5 nim, st dung chi s6 EPR do chi c6 hai
duong bo (Hinh 9). Két qua phan tich cho thiy
giai doan 2000-2005 chirg kién x6i 16 kha cao tai
hai xa Ngti Phung va Tam Thanh (phia Tay dao),
noi x6i manh nhat tai xd Tam Thanh 1én t&i gan
20 m/nam. Nguoc lai, qua trinh boi tu lai dién ra
manh hon & phia Nam xa Tam Thanh, trong d6 co
khu vuc bdi nhan tao phia Nam do viéc xay cac dé
chin song c¢6 chiéu dai tir 420m dén 750m tai khu
cang Phu Quy (bén Triéu Duong) cang va ving
tranh gid, bdo cho tau thuyén. Pén giai doan
2005-2010, hién tugng x6i 16 van con nhung da
gidm hon so voi giai doan trudc, tai xa Tam
Thanh va Ngii Phung, toc d6 suy thoai giam con
khoang 10 m/nim. T nim 2010 dén 2015, xa
Ngii Phung va Tam Thanh (phia Tay dao) chi con
x01 16 nhe, bo phia Pong va Nam (dia phan Tam
Thanh va Long Hai) thién hudng boi tu nhe, chi
c6 mot phan nho Long Hai co hién twong suy
thoai nhe, khoang 8 m/nam. Giai doan gf?m nhét tir
2015 dén 2020, x6i 16 hau nhu khéng xuat hién
nhiéu, phan 16n 1a bdi nhe hoic on dinh do da
dugc xdy dung cac cong trinh chong sat 10 nhu
dong coc, ké da. Téc d6 hdi quy tuyén tinh LRR
ciing dugc thé hién trong Hinh 9 dé phan anh
dung hon xu hudng bién doi dudng bd va tranh
Kkét qua cuc doan cho thoi doan tinh toan dai han.
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Hinh 9. Toc d¢ bién doi du’ong bo theo thoi gian
cho 3 xd dao cua huyén Phii Quy

Mot trong nhitng tinh nang vugt trdi cua
DSAS 1a ngoai EPR va LRR, DSAS con co thé
dua ra cac chi s6 thong ké bd sung cho két qua,
vi du nhu hé sé twong quan R’ ctia hdi quy tuyén
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tinh (LR2), sai sb tiéu chuin cua hoi quy tuyen
tinh (LSE) va khoang tin cdy cua hoi quy tuyen
tinh (ddi voi 90%) (LCI90). Cac théng ké bd
sung nay cung cap thong tin hitu ich trong viéc
danh gia mirc do tin cdy cua ty 16 hdi quy duoc
tinh toan. Vi du tai dudng truc giao s6 219 duoc
thé hién dudi Hinh 10, c6 gia tri EPR bang 3,61
m/nam trong giai doan 2000 dén 2020. Tir cac vi
tri duong bo hang nam, phwong trinh hdi quy
tuyén tinh y = -3,63x + 7473,09 duoc xac dinh, tir
do ta xac dinh duoc gia tri cia LRR la 3,64
m/ndm va LCI90 la 1,5. Khoang tin cdy xung
quanh toc do thay d6i duoc thé hién 1a 3,64 + 1,5.
Noi cach khac, c6 90% dd tin cay rang toc do
thay d6i thuc s 1a tr 2,14 m/nam dén 5,14
m/ndm, voi gia tri twvong quan LR2 1a 0,92 va sai
s6 tiéu chuan LSE 12 10,11.
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Hinh 10. Sai sé tiéu chudn cia LRR tai dwong truc giao 219 (trdi) va khodng tin cdy 90% (phdi)

4.2.3 Anh hwong ciia so lwong danh phan tich
dén két qud tinh todn téc dé bién dong dwong bo

Lién quan dén mirc do chinh xac ctia duong bd
giai doan, Xu (2018) di chi ra ring viéc sir dung
nhiéu anh vé tinh c6 thé lam giam mic d6 khong
chic chan cua vi tri duong bd trich xuét ciing nhu
téc d6 bién dong cua dudong bd. Theo két qua phan

(@

-

Mirc 46 khéng chin ciia vi tri duimg bir (m)
.

So anh

a v di thay doi

tich, mirc d6 khong chic chén cua ching lan luot 1a
0,75m va 0,015m/nam véi s6 wgng anh phan tich 1
30 (Hinh 11). Nhu vay viéc st dung nhiéu anh vé
tinh trong mot ndm nhu trong nghién ctru nay, vi du
63 anh cho nam 2020, s& cai thién dang ké mirc do
tin cdy va tinh chic chin trong viéc danh gia téc do
bién dong dudng bd cho khu vure nghién ciu.

.....
......

Hinh 11. Twong quan giita sé dnh phan tich va mirc do khong chdc chan cua:
(a) vi tri dwong bo va (b) toc do thay doi dwong bo (Xu, 2018)

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 73 (3/2021)

97



5. KET LUAN

Sy bién d6i duong bo dao Phu Quy di duoc
nghién ctru trong bai bao nay bang viéc tng dung
nén tang cong nghé dién toan dam may GEE va
cong cu DSAS. Anh vé tinh Landsat va Sentinel-2
cua dao Phu Quy chup vao cac nam 2000, 2005,
2010, 2015 va 2020 da dugc xu ly thong qua
GEE, tr d6 duong bo ddo hang ndm duogc trich
xuat. Dong thoi, cong cu DSAS da duoc tng dung
dé phan tich sy bién dong ca vé khong gian va
thoi gian ciia duong bo dao Phi Quy qua cac nam.
Két qua phan tich cho thay x61 10 va bdi ty xuét
hién dan xen quanh khu vuc nghién cuu, trong do6
toc d¢ xo6i 16 manh xuat hién & khu vyc bd dao
thudc xa Ngii Phung va mot phﬁn tai xa Tam
Thanh (phia Tay, Nam va Tay Nam ddo), véi mirc

TAI LIEU THAM KHAO

d6 x6i manh nhét 1a -4,78 m. Trong khi d6 tai phia
bong cta dao ghi nhan hién tugng bo dao duogc
bdi tu v6i mire d6 16n nhat dat 13,03 m va b phia
Bic dao thudc xi Long Hai lai kha f)n dinh. Tur két
qua cua nghlen clru nay, vi tri va tdc do bodi tu hay
x6i 10 bo bién trén pham vi toan dao co thé duoc
nhan biét d& dang. Tir d6 chung ta co thé dua ra
cac bién phap chéng x01 16 bo ddo Phu Quy mot
cach hop 1y va hiéu qua. Trong tuong lai gan, su
két hop giita cong nghé xtr 1y anh trén nén tang
dién toan ddm may GEE va cong cu DSAS s¢€ 1a
cong cu dic lyc dé phan tich va dyu bao bién dong
dudng b bién, bo dao nhd vao qué trinh xt 1y dir
liéu nhanh, kip thoi cia GEE cling nhu cac tinh
nang ndi troi va su tién dung ctia DSAS trong viéc
phan tich theo khong gian va thoi gian.
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Abstract:
SHORELINE CHANGE ANALYSIS IN PHU QUY ISLAND USING SATELLITE IMAGES ON
GOOGLE EARTH ENGINE PLATFORM AND DIGITAL SHORELINE ANALYSIS SYSTEM

Shoreline erosion is becoming a concern of many countries around the world due to climate change and
sea level rise. The coast in Vietnam have been strongly eroded in recent years, this is not only affecting
the socio-economy, people's lives, but also the national security and defense. The coast of Phu Quy
island is one of the areas where erosion has occurred in many years in Vietnam. This article has applied
the cloud-based platform Google Earth Engine and Digital Shoreline Analysis System (DSAS) to
analyse the change of Phu Quy island shoreline based on the Landsat and Sentinel-2 images taken from
2000 to 2020. The results show that erosion and deposition occurred alternately in the studied island
coast. The analysis index obtained from DSAS shows that the average rate of coastal erosion is about
0.79 m/year and the severe erosion is up to 5 m/year occurs in the West, South and South-West of the
island. On the contrary, the accretion and stability coast of the island are in the North and the East of
the island with an average rate of accretion of about 1.38 m/year.

Keywords: Coastal change analysis, satellite images, Google Earth Engine, Digital Shoreline Analysis
System, Phu Quy island
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