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MO DAU

Tinh cip thiét caa dé tai

Déi bo 1a ving chuyén tiép gitra méi truong bién va dat lién, 1a moi
truong séng cho rat nhiéu loai dong, thuc vat va 1a noi tap trung 40% déan sb
thé gidi. La két qua cua tuong tac vat 1y giita bién va dit lién, qua trinh x6i 16,
bdi tu bai bién hinh thanh boi tic dong tong hop cua cac yéu té tu nhién va x4
hoi. Hién tuong x6i 16, bdi tu ty nhién c6 toc do twong dbi 6n dinh va thuong
xay ra do tac dong cua cac nhan to c6 tinh chu ky nhu thay triéu, séng, dong
bién, séng van chuyén va bdi lang trong khu vuc nudc ven bo (Ashton, Murray,
& Arnoult, 2001). Tuy nhién, toc d6 va dic diém cua xo6i 16 va bdi tu c6 thé
dugc thuc dy do su tac dong thay dbi ciia bdo nhiét d6i, song than, boi khai
thac tai nguyén khoang san gén bo (Beatley, David, & Anna, 2002), béi tac
déng cua bién dong tai nguyén nudc, hay nudc bién dang (Nicholls &
Cazenave, 2010). Pé dinh luong dugc anh hudng cua cac yéu td tac dong dén
qua trinh x6i 16, bdi tu bd bién, can phai quan tric nhimg bién dong ndy trong
mot thoi gian dai & cac quy md khac nhau voi mirc d6 chi tiét va tin xuat quan

trac to1 da.

Su bién dong bo bién do x61 16, boi tu da dugc quan trac st dung

nhiéu phuwong phap khac nhau nhu do dac truc tiép

thuc dia, cong ngh¢ quét Lidar, anh hang khong, va anh v¢ tinh. Trong
d6, sir dung cong nghé vé tinh 13 phuwong phap pho bién nhat do kha ning thu
nhan dir li€u tuc thot trén mot dién tich rong, voi sy da dang vé do phan giai
khong gian, thoi gian, 46 phan giai phd duoc thiét 1ap trén cac hé thong cam
bién khac nhau (Yang, 2009). Dit liéu vé tinh dd dugc str dung nhiéu cho quan
tric sy bién d6i bai bién & cac pham vi hep, trong su han ché vé mat thoi gian

quan trac (Mentaschi, Vousdoukas, Pekel, Voukouvalas, & Feyen, 2018). Hon



nita, cong nghé tach chiét thong tin vé bd bién trén anh vé tinh thuong thi cong
hoac ban thu cong dua trén cadc phuong phdp nhu st dung cac ngudng xac dinh
trén anh chi s, hodc phan loai anh trén cac canh anh don 1é. Cach tiép can nay
thuong tén nhiéu nhén lyc, thoi gian, kinh phi, do d6 viéc quan tric bién dong
bo bién trén anh vé tinh thuong dugc thuc hién cho mdt khu vuc nho, cac bude
thoi gian quan trac thua thét. Nén tang GEE sir dung cong nghé dién toan dam
may khong nhiing sir dung cho quan trac bién dong nudc mat ma con phuc vu
nghién ctru bién dong bo bién & cac ti 1& khac nhau trong ngin han va trong dai
ky.

(Luijendijk et al., 2018) da ap dung thuat toan cua Otsu (Otsu, 1979)
trén GEE cho anh chi s6 mat nudc (NDWI) dé tach chiét dudong bd nudc &
nhiéu thoi diém dé udce tinh bién dong duong bo nude (dudng mép nudce) toan
cau tir 1984 dén 2016. Anh vé tinh quang hoc Landsat va Sentinel-2 dugc st
dung dé phén tach cac ving bd bién bi x6i 16 va ving bdi tu dua trén sy thay
d6i vi tri cua dudng bd nude tach chiét trén anh theo thoi gian. X6i 16 va boi tu
dugc dinh lugng theo cac mat cat bd tri cach nhau 500 m doc theo bd bién
(https://blueearthdata.org/sm/BOX_148 090 25). Nghién ctru nay di cung cap
cai nhin toan canh vé bién dong bo bién trong thoi gian dai trén pham vi toan
cau. Tuy nhién, co s& dit li¢u da khong duge cap nhat tir sau nam 2016. Bén
canh do, nghién ctru da st dung cong cu loc may trén toan canh anh, do do dbi
voi mot khu vue nhiét doi nhu Viét Nam, sd lugng anh co thé sir dung cho quan
trac con lai rat it. Theo thdng ké tir san pham ctia nghién ciru, trong 33 nim, chi
6 tir 20 dén 30 anh duoc sir dung, nhu vay trung binh s€ chi thu dugc it hon
mot anh khong may trong mdt ndm. Trén thuc té, toc d6 x0i 16, boi tu cia bd
bién s& nho hon sy thay d6i dudng bd nude giy ra boi myc nude thiy triéu tai
thoi diém chup anh, dan dén co rat nhiéu sai s khi sir dung bo dir li¢u cua

nghién ctru bién dong bo bién cho Viét Nam. Mot diém can luu y, cac nghién



ctru trén chi st dung mot chi s6 mit nuéc NDWI (tinh béng ty s6 kénh xanh
luc va hdng ngoai séng ngin) cho xac dinh dudng bd cho toan thé gidi. Nhung
trén thuc té vi tri cac duong bo nudc xac dinh trén anh chi $6 phu thudc vao do
duc va vat chét lo ling trong viing nude ndng ven b (Tong, Deroin, & Pham,
2020). Do d6 can thiét phai danh gia va xac dinh cach tinh anh chi s phu hop
cho mdi khu vuc cé dic trung vé do duc cua vung nudc ndng ven bo.

O Viét Nam, danh gia bién dong bo bién giy ra boi su x6i 16, boi tu
sir dung dit liéu vién tham da duoc thyc hién trong nhiéu nghién ciru trude day
(Thinh & Hens, 2017; Thoai, Dang, & Kim Oanh, 2019; Tien et al., 2018; tong
si, lang, Gunasekara, Nguyen, & Deroin, 2014; Tran Van, Thanh, & Thao,
2003). Lich sir thay d6i duong bo xac dinh tir dit liéu vé tinh trong mbi twong
quan véi cac nhan gay bién dong tu nhién nhu bio, luong mua, gié hay cac tac
dong cua con ngudi nhu bién dong st dung dat, khai thac cat san long song da
dugc danh gid (Thoai et al., 2019). Trong nghién ctru nay, tac gia da st dung
cac nguong xac dinh trén 5 dnh Landsat-5 chup trong cac nam 1990, 1995,
2000, 2005 va 2014 dé tach chiét duong bo nude, tir d6 wdce tinh dién tich mat
dat do soi 10. Két qua nghién ciru da chi ra tac nhan gay x6i 16 ¢ miii Ca Mau
1a do su mét rimg ngap man, khai thac cat san, phat trién nudi trong thiy san
va cac cong trinh xay dung l4n bién. Trong médt nghién ctru khac, mot chudi
cac dudng bo bién xac dinh trén ban dd trong qua khir va sd hoa trén anh vé
tinh chup trong cac nam 1990, 1991, 1995, 1998 da dugc sur dung dé udce tinh
su thay ddi cua dudng bo trong sudt giai doan tir 1930 dén 1998 tai khu vuc
ctra song Hong (Tran Van et al., 2003). Phuong phap s6 hoa duong bd nude tir
cac anh v¢ tinh Spot cling dugc st dung dé xac dinh x6i 16 va boi tu bo bién
tinh Kién Giang trong giai doan 1995 dén 2009 (H.-H. Nguyen, McAlpine,
Pullar, Leisz, & Galina, 2015). Cac nghién ctru trude ddy da dua ra cac két qua

vé x01 16 boi tu dua trén duong bo nudc xac dinh trén anh vé tinh tai mdt s



khu vyuc cua Viét Nam. Tuy nhién, cdc nghién ctu chi st dung mot s6 luong
han ché anh vé tinh. Puong bo nude xac dinh trén mot anh chup & mdt nam cu
thé s& 1a dudng bd ciia ndm do6. Di¢n tich x61 16, boi tu duge ude tinh béng SO
sanh dudng bo bién cia cac ndm khac nhau. Céc thong tin vé do cao thuy triéu,
thong tin vé khi tuong dd khong duoc sir dung dé hiéu chinh anh hudng cua cac
yéu t6 d6 dén vi tri ciia duong bd xac dinh trén anh vé tinh. Sy bién dong duong

bo do anh hudng cua mua cling khong dugce dé cap trong cac nghién ctru nay.

Nhin chung, cic nghién ctru vé bién dong bo bién bang dir liéu vé tinh
trude day & khu vuc cira song Mekong thudng tip trung vao bién dong theo
dién tich bo bién dé két luan vé xu hudng va cuong do xo6i 16 bo bién (H.-H.
Nguyen et al., 2015; Thoai et al., 2019; Tien et al., 2018). Trén thuc té, x0i 16
hay bdi tu bd bién 13 do cac qué trinh bdi ling hodc rira troi vat chat trén b
bién, do d6, udc tinh dugc tong luong phi sa boi dap hay mat di qua cac nam
s€ théy duge o ban chét cua qua trinh bién d6i. Bén canh do, udc tinh duoc
bién dong lugng phu sa boi dap, x6i 16 tai mdi vi tri qua nhiéu nam sé& 14 sd liéu
tin cdy cho danh gia anh hudng cua cic yéu to nhu bién dong ngudn nude song
hd, nude bién dang, bién d6i khi hau... dén bién dong duong bd. Tuy nhién,
chua c6 nghién ctru tinh toan bién dong luong phu sa bdi dip, ria trdi cua bod

bién khu vuc song Mekong qua cadc nam st dung dir liéu vién tham
Muc tiéu
D¢ tai dat ra cac muc ti€u sau:

Panh gia duoc dién bién dudng bo ving Pong bang song Ctru Long bang

cong nghé dién todn dam may.
Nhiém vu de tai

- Nghién ctru dac diém khu vuc nghién ctru



- Chiét xuat dudng bd khu vuc thyc nghiém bang cong nghé dién toan
dam may

- Panh gia bién dong dudng bd ving Pong bang séng Ctru Long
Phuwong phap nghién ctru

- Ung dung GEE va tu liéu anh Landsat danh gia bién dong duong bo

ving Pong bang song Ciru Long
1. Qui trinh xac dinh bién dong dwong bo sir dung GEE
1.1. Céic phwong phdp xdc dinh bién dpng

a. Phan tich sau phan loai

- Ban chat cuia phuong phap nay 1 tir két qua phéan loai anh ¢ hai thoi diém
khac nhau ta thanh 13p dugc ban dd hién trang sur dung dét tai hai thoi diém do.
Sau d6 chong ghép hai ban d6 hién trang dé xay dung ban d6 bién dong. Céc

ban d6 hién trang co thé thuc hién dudi dang ban do raster.

- Phuong phap so sanh sau phén loai dugc sir dung rong ri nhat, don gian,
dé hiéu va d& thuc hién. Sau khi anh vé tinh duoc nan chinh hinh hoc sé& tién
hanh phan loai ddc 1ap dé tao thanh hai ban do. Hai ban d6 nay dugc so sanh

bang cach so sanh pixel tao thanh ma tran bién dong.

- Uu diém cua phuong phap nay cho biét su thay doi tir loai dat gi sang
loai dat gi va ching ta ciing c6 thé str dung cac ban d6 hién trang sir dung dat
da dugc thanh lap truée d6. Nhuge diém cua phuong phap nay 13 phai phan
loai doc 1ap cac anh vién tham nén do chinh xac phu thudc vao do chinh xéac

cua tung phép phan loai.



s N
Anh 1 . Phan loai 1
L ~ 7 Danh gia
7 4 h bién dong
Anh 2 »| Phan loai 2
] N J

Hinh 2. 1. Phdn tich sau phan loai
b. Phdn loai tryc tiép anh da thoi gian

- Phuong phap nay thuc chét 1a ghép hai anh vao nhau tao thanh anh da
thoi gian trude khi phan loai. Hai anh ¢6 N kénh dugc chdng pha 1én nhau dé
tao thanh mot anh c6 2N kénh. Két qua phan loai ctia anh chong phu gom 2N
kénh nay 13 mot tap hop bao gdm cac 16p khong thay d6i va cac 16p thay doi.
Han ché 16n nhit ciia phuwong phép nay 1a tuy chi phan loai mot 1an, mot manh
(4nh da thoi gian) nhung lai rat phire tap trong khau 1ay mau vi phai ly tat ca
cac mau khong bién dong ciling nhu cac mau bién dong. Hon nira, anh huong
ctia sy thay d6i theo thoi gian (cac mua trong nam) va anh hudng cua khi quyén
cling khong dé dugc loai trir va do d6, anh huong ti do chinh xac ciia phuong

phap.

Anh 1

Phan loai Dinh gid

bién dong

Anh 2

Hinh 2. 2. Phan logi anh da thoi gian

c. Nhdn biét thay déi phé



V& ban chat, nhom phuong phap nay sir dung cac ky thuat khac nhau dé
tlr hai anh ban dau tao 1én mot kénh hay nhiéu kénh anh mai thé hién su thay
d6i pho. Su khac biét hodc twong tu phd gitta cac pixel c6 thé duoc tinh theo
ting pixel hodc tinh trén toan canh cling véi tinh trén timg pixel. Vi thé, phuong

phap nay doi hoi nan chinh hinh hoc phai c6 sai s6 nho hon 1 pixel.

- Két qua cua viéc so sanh 1a tao ra mgt anh chi rd nhirng khu vuc c6 thay
d6i va khong thay d6i ciing nhu muc do thay doi (anh nay duoc goi 13 anh thay
d6i). Khi anh thay doi da duoc tao ra, dé ¢ thé phan dinh duoc o céc pixel
thay doi cling nhu mirc do thay doi, can phai c6 mot sé budc xir 1y tiép theo,
trong d6 quan trong nhat 1a k¥ thuat phan ngudng. Phan ngudng thuc chat 1a
vi¢c dinh nghia murc d0 ma tai d6 ching ta coi la co su thay doi. Phuong phéap

xac dinh ngudng dugc st dung nhiéu nhat 13 phan tich ham phan bd cta anh

thay doi.
Anh 1
n Tinh toan
khac biét Phan loai }
Anh 2
Hinh 2. 3. Nhén biét thay déi phé
d. Két hop

- Nhu d3 thay o trén, nhom cac phuong phap nhan biét thay doi phd ludn
can c6 cac phan tich tiép theo viéc nhan duoc cac thong tin vé sy thay doi (nhom
phuong phapnhan biét thay d6i pho ). Trong khi d6, cac phuong phap nhan biét
dua trén sy phan loai (phuong phap phéan tich sau phan loai, phuong phap phan
loai anh da thoi gian) lai 1a nhitng phan tich thé hién su thay ddi. Vi vay, dé

giam sai s trong nhan biét bién dong 16p phu thue vat, viée két hop gitta hai



nhom phuong phap nay cé thé dugce tién hanh theo rat nhiéu cach khac nhau.
Y tudng chinh cua viée két hop nay 1a st dung cac phuong phép trong nhom
phuong phap nhan biét su thay d6i phd dé chi ra cac ving c6 thay doi va sau
d6 ap dung phuong phap phan loai chi cho nhiing ving nay dé dinh danh su
thay doi d6. Mot sb tac gia da ap dung phuong phap két hop nay va cho thay
két qua dat dugc rat kha quan, giam dang ké sai s6 so véi chi tiéu ap dung cac

phuong phép dya trén phan loai.

1.2. Quy trinh thye hién xdc dinh dwong bo bang google earth engine

‘ Tao tap hop anh ’
Loc anh theo thoi gian ] Loc dnh theo khong gian
(khu vuc nehién ctru)

\ 4

{ T hop ra anh c6 J

thong tin tdt nhat

[ Tao ham loc may J

A

Chon phuong phép tach
chiét duong bo

A
{ DPuong bo céac thoi J

diém




2. Gi6i thi¢u khu vue nghién ciru
Pong bang séng Ciru Long hay con goi 1a Chau thd song Mé Kéng, 1a
phan lanh thd cuc nam cua Viét Nam, nam vé phia dong nam ctia Campuchia,

la ving dat mau md& nhat va c6 nhan khau dong nhat & Vi¢t Nam.

Pong bang song Ctru Long bao gdm 13 tinh, thanh: TP. Can Tho, tinh An
Giang, tinh Pong Thép, tinh Long An, tinh Tién Giang, tinh Vinh Long, tinh
Bén Tre, tinh Tra Vinh, tinh Soc Trang, tinh Hau Giang, tinh Bac Liéu, tinh Ca
Mau va tinh Kién Giang.

Vung dat nay dat dai mau md, lia nude duoc thu hoach bay lan trong hai

nam.

Cu dan & khu vuc dong bang song Ciru Long bay gid cha yéu 1a ngudi
Viét, ngudi ban dia nguoi Khmer sinh séng chu yéu o tinh Tra Vinh, tinh Soc
Triang va tinh An Giang. Van c6 nguodi Hoa quy md tuong duong & tinh Kién
Giang va tinh Tra Vinh, mot s6 di cu dén khoang thoi gian cudinha

Minh dau nha Thanh do Mac Ctru tuyén md.


https://vi.wikipedia.org/wiki/Ch%C3%A2u_th%E1%BB%95
https://vi.wikipedia.org/wiki/M%C3%AA_K%C3%B4ng
https://vi.wikipedia.org/wiki/Campuchia
https://vi.wikipedia.org/wiki/C%E1%BA%A7n_Th%C6%A1
https://vi.wikipedia.org/wiki/An_Giang
https://vi.wikipedia.org/wiki/An_Giang
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_Th%C3%A1p
https://vi.wikipedia.org/wiki/Long_An
https://vi.wikipedia.org/wiki/Ti%E1%BB%81n_Giang
https://vi.wikipedia.org/wiki/V%C4%A9nh_Long
https://vi.wikipedia.org/wiki/B%E1%BA%BFn_Tre
https://vi.wikipedia.org/wiki/B%E1%BA%BFn_Tre
https://vi.wikipedia.org/wiki/Tr%C3%A0_Vinh
https://vi.wikipedia.org/wiki/S%C3%B3c_Tr%C4%83ng
https://vi.wikipedia.org/wiki/H%E1%BA%ADu_Giang
https://vi.wikipedia.org/wiki/B%E1%BA%A1c_Li%C3%AAu
https://vi.wikipedia.org/wiki/C%C3%A0_Mau
https://vi.wikipedia.org/wiki/C%C3%A0_Mau
https://vi.wikipedia.org/wiki/Ki%C3%AAn_Giang
https://vi.wikipedia.org/wiki/L%C3%BAa
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Vi%E1%BB%87t
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Vi%E1%BB%87t
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_b%E1%BA%A3n_%C4%91%E1%BB%8Ba
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Khmer_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Hoa_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/Nh%C3%A0_Minh
https://vi.wikipedia.org/wiki/Nh%C3%A0_Minh
https://vi.wikipedia.org/wiki/Nh%C3%A0_Thanh
https://vi.wikipedia.org/wiki/M%E1%BA%A1c_C%E1%BB%ADu

10

460000 520000 580000 640000

TENGIANG

160000

1160000

BENTRE

VINH LONG
WVNH 7

120000

120000

1080000

\]

_ﬁ

108 0000

1040000

R
CHU GIAI
[ ] Ranh gisitinh

I:l Khu vwe nghién ciru

g
" KIEN GIANG
¢
SOC TRANG

CAMAU

1040000

1000000

BA OpG TA

1000000

960000

TAPONG TA
N BAR A-VUNG TAU

&

460001 520001 580001 64000( TO0 0

960000

Hinh 3. 1. Khu vuc dong bang séng Ciru Long

Pong bang song Ctru Long 1 bd phan ctia chau tho song Mé Kong ¢ dién
tich 39.194,6 km2. C6 vi tri nam lién ké ving Péng Nam B9, phia Bic giap
Campuchia, phia Tay Nam 13 vinh Théi Lan, phia Pong Nam 14 Bién Dong.

Céc diém cuc cia dong bang trén dét lién gom diém cuc Tay ¢ phuong My
Drrc, thanh phé Ha Tién, tinh Kién Giang; cuc Pong & xa Thura buc,
huyén Binh Pai, tinh Bén Tre; cuc Bac ¢ xd Hung Dién A, huyén Vinh Hung,
tinh Long An; cuc Nam & xa Pat Mili, huyén Ngoc Hién, tinh Ca Mau. Ngoai
ra, con co cac dao xa bo cua Viét Nam nhu dao Phu Quéc, qu?m dao Thé

Chu, quan ddo Hon Khoai.



https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_Nam_B%E1%BB%99
https://vi.wikipedia.org/wiki/V%E1%BB%8Bnh_Th%C3%A1i_Lan
https://vi.wikipedia.org/wiki/Bi%E1%BB%83n_%C4%90%C3%B4ng
https://vi.wikipedia.org/wiki/M%E1%BB%B9_%C4%90%E1%BB%A9c,_H%C3%A0_Ti%C3%AAn
https://vi.wikipedia.org/wiki/M%E1%BB%B9_%C4%90%E1%BB%A9c,_H%C3%A0_Ti%C3%AAn
https://vi.wikipedia.org/wiki/H%C3%A0_Ti%C3%AAn
https://vi.wikipedia.org/wiki/Th%E1%BB%ABa_%C4%90%E1%BB%A9c,_B%C3%ACnh_%C4%90%E1%BA%A1i
https://vi.wikipedia.org/wiki/B%C3%ACnh_%C4%90%E1%BA%A1i
https://vi.wikipedia.org/wiki/H%C6%B0ng_%C4%90i%E1%BB%81n_A
https://vi.wikipedia.org/wiki/V%C4%A9nh_H%C6%B0ng
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A5t_M%C5%A9i
https://vi.wikipedia.org/wiki/Ng%E1%BB%8Dc_Hi%E1%BB%83n
https://vi.wikipedia.org/wiki/Ph%C3%BA_Qu%E1%BB%91c
https://vi.wikipedia.org/wiki/Qu%E1%BA%A7n_%C4%91%E1%BA%A3o_Th%E1%BB%95_Chu
https://vi.wikipedia.org/wiki/Qu%E1%BA%A7n_%C4%91%E1%BA%A3o_Th%E1%BB%95_Chu
https://vi.wikipedia.org/wiki/Qu%E1%BA%A7n_%C4%91%E1%BA%A3o_H%C3%B2n_Khoai
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Pdng bang song Ctru Long gom ba tiéu ving. Ving cao & phia tdy gdm
cac tinh dau ngudn song Ctru Long 1a Pong Thap, An Giang, Can Tho, phan
phia ty cac tinh Long An, Tién Giang, Vinh Long, Hau Giang va phan phia
dong Kién Giang. Pay l1a ving thuong bi ngdp vao mua mua boi nude song
Ctru Long dang 1én. Vung thip ¢ duyén hai phia déng gém cac tinh Bén Tre,
Tra Vinh, Bac Liéu, Ca Mau, phﬁn phia dong Long An, Tién Giang, Vinh Long,
Hau Giang va phan ven bién Kién Giang. Pay 1a ving thuong bi min xam nhap
vao mua kho.

2.1. Dia mao dia hinh

Tam giac chau song Mé Kong 1a dong bang bdi tich do ha luu song Mé
Kéng va 9 duong ré cua nd chay vao bién Péng ma hinh thanh nén, 1a dong
béng 16n nhat Viét Nam, dién tich hon 40.000km2. Chiéu cao trung binh so vdi
muc nude bién khong dén 2m, nhiéu dong séng va ao ddm. Phan dong dan sd
1am nong nghiép, 1a ving san xuat laa gao chi yéu & Viét Nam, cling 1a mot
trong nhitng khu san xuat gao noi tiéng & Pong Nam A. Song Mé Kong vé phia
dudi Phnom Pénh chia thanh hai nhanh, & trong nudc Viét Nam goi 1a song
Tién va song Hau, hai séng ndy dem tam giac chau chia thanh ba phan, vé phia
nam song Hau 1a ban ddo Ca Mau, béi vi U tich bun va céat cua song Mé Kong
cho nén ban ddo mdi ndm kéo dai 60 - 80 mét huéng vé ven bién phia tdy nam.
Bii bién ¢ phia tdy ban dao du dai tao thanh rimg ngdp min dic biét chi c6 &
mién nhiét d6i, bén trong vung dat c6 nhiéu rudng lia nudc va rung ram nhiét
d6i. O gitta song Tién va song Hau 1a dong bang mau md va bang phang, kénh
muong day dic nhu mang nhén. Bo phan vé phia bac song Tién chia ra, phia
tay 1a Dong Thap Muoi, thuc té 13 vang ao ddm, mia mua tao thanh mot bai
nudc rong 1én bao la, chiéu sau cua nude 1a tix 3m trd xuéng, mua kho can nudc
cling dén dau gbi, san xuat nhiéu cu sen va lia nudc ndi, phia dong 1a dong

bang Dong Nai.


https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_ph%C3%B9_sa
https://vi.wikipedia.org/wiki/S%C3%B4ng
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A7m_l%E1%BA%A7y
https://vi.wikipedia.org/wiki/N%C3%B4ng_nghi%E1%BB%87p
https://vi.wikipedia.org/wiki/Chi_L%C3%BAa
https://vi.wikipedia.org/wiki/G%E1%BA%A1o
https://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_Nam_%C3%81
https://vi.wikipedia.org/wiki/Phn%C3%B4m_P%C3%AAnh
https://vi.wikipedia.org/wiki/S%C3%B4ng_Ti%E1%BB%81n
https://vi.wikipedia.org/wiki/S%C3%B4ng_Ti%E1%BB%81n
https://vi.wikipedia.org/wiki/S%C3%B4ng_H%E1%BA%ADu
https://vi.wikipedia.org/wiki/B%C3%A1n_%C4%91%E1%BA%A3o_C%C3%A0_Mau
https://vi.wikipedia.org/wiki/%E1%BB%A8_t%C3%ADch
https://vi.wikipedia.org/wiki/B%C3%B9n
https://vi.wikipedia.org/wiki/C%C3%A1t
https://vi.wikipedia.org/wiki/R%E1%BB%ABng_ng%E1%BA%ADp_m%E1%BA%B7n
https://vi.wikipedia.org/wiki/Nhi%E1%BB%87t_%C4%91%E1%BB%9Bi
https://vi.wikipedia.org/wiki/Ru%E1%BB%99ng_l%C3%BAa
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_Th%C3%A1p_M%C6%B0%E1%BB%9Di
https://vi.wikipedia.org/wiki/M%C3%B9a_m%C6%B0a
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Ving dong bang séng Ctru Long cua Viét Nam dugc hinh thanh tir nhiing
tram tich phu sa va bdi dan qua nhiing ky nguyén thay d6i muc nudce bién; qua
ting giai doan kéo theo su hinh thanh nhimng gidng cat (dat bang) doc theo bo
bién. Nhiing hoat dong hon hop ciia song va bién da hinh thanh nhiing vat dat
phu sa phi nhiéu doc theo dé ven song 1dn doc theo mot sb gidng cat ven bién
va dat phén trén trAm tich ddm man triing thdp nhu ving Pong Thap Mudi, tir
giac Long Xuyén — Ha Tién, tdy nam song Hau (khu vuc nga ba Hau Giang,

Bac Liéu va Ca Mau) ¢ ban dao Ca Mau.

Céch day khoang 8.000 nim, ving ven bién cii trai rong doc theo trién phu
sa co thudc tram tich Pleistocen tir Ha Tién dén thém binh nguyén Pong Nam
Bo. Su ha thép clia muc nude bién mot cach déng thot voi viée 10 ra tung phﬁn
viing dong bang vao giai doan cudi cua thoi ky tram tich Pleistocen. Mot mau
than ¢ ting miat dat nay dugc xac dinh tudi bang C'* cho thay né c6 tudi tuyét
d6i 12 8.000 nim.!"! Sau thoi ky bang ha cudi cing, muc mude bién dang cao
tuong ddi nhanh chéng vao khoang 3—4 m trong sudt giai doan khoang 1.000
nam,”?! gy ra su lang tu cta cac vat liéu tram tich bién & nhimng chd triing thap
ctia chau thd; tai day nhimg sinh vét bién nhu hau (Ostrea) dugc tim thy va
viéc xac dinh tudi tuyét dbi cua chiing bang C'* cho thay tram tich nay duoc

hinh thanh cach day khoang 5.680 nam.!!

Dudi nhitng anh hudng cua moi truong bién va nudce lo, thue vat rung
ngidp man day dic da bao phu toan ving ndy, chu yéu la nhiig cay
dudc (Rhizophora sp.) va mam (Avicennia sp.). Nhitng thuc vt chiu man nay
da tao thuan lgi cho viéc giir lai cac vat licu léng ty, lam gidm sy x61 mon do
nudc hodc gid, va cung cap sinh khdi cho tram tich chau thd,"! va réi nhiing
dam lay bién duoc hinh thanh. Tai ving nay, cach ddy 5.500 nim trudc cong
nguyén, trim tich ling tu theo chiéu doc dudi diéu kién muc nude bién dang

cao di hinh thanh nhitng canh déng rong 16n mang vat liéu sét. Sy lang tu kéo


https://vi.wikipedia.org/wiki/B%C3%A1n_%C4%91%E1%BA%A3o_C%C3%A0_Mau
https://vi.wikipedia.org/wiki/Pleistocen
https://vi.wikipedia.org/wiki/H%C3%A0_Ti%C3%AAn_(t%E1%BB%89nh)
https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_Nam_B%E1%BB%99
https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_Nam_B%E1%BB%99
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%8Bnh_tu%E1%BB%95i_b%E1%BA%B1ng_cacbon-14
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-ng%E1%BB%99-1
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-2
https://vi.wikipedia.org/wiki/H%C3%A0u
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-ng%E1%BB%99-1
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-Morisawa-3
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dai ctia cac vat liéu trAm tich bén dudi nhitng canh rimg Pudc day dic da tich
lity dan dé hinh thanh mét dia ting chia nhiéu vat liéu sinh phén (pyrit).

Muc nudc bién dang cao, bao phu ca ving nhu thé hau nhu hoi khong 6n
dinh va bat dau co su giam xubng cach day vao khoang 5.000 nam.[* Sy ha
thép muc nude bién din dén viée hinh thanh mét muc nuée bién mai, sau moi
giai doan nhu thé thi c6 mot b bién mai duge hinh thanh, va cudi cung hinh
thanh nén nhiing vat con cat chay song song voi bd bién hién tai ma nguoi ta
thay ¢ ving dong bang song Ctru Long. Mot con cat chia cat ving Pong Thap
Mudi va ving tram tich phu sa dugc xac dinh tudi bang C'* cho thay c6 tudi

tuyét d6i vao khoang 4.500 nam.!"!

Su ha dan ctia muc nudc kém theo nhiing thay doi vé moi truong trong
vung dam léy bién, ma & day nhiing thuyc vat chiu man moc day
dic (Rhizophora sp., Avicinnia sp.) dugc thay thé boi nhitng loai thyuc vat khac
cua moi truong nudc ngot nhu tram (Melaleuca sp.) va nhitng loai thuc thuc
vat hoang dai khac (Fimbristylis sp.,Cyperus sp.). Su on dinh ctia muc nuéc
bién din dén mot su bdi lang trAm tich ven bién kha nhanh véi vat liéu sinh

phén thap hon.!

Sy tham gia cua song Ciru Long dong vai tro rat quan trong trong sudt qua
trinh hinh thanh ving chau thd. Luong nudc trung binh hang nim cua song nay
cung cap vao khoang 4.000 ty m® nude va vao khoang 100 triéu tan vat liéu phu
sa,'! nhitng manh v& bi bao mon tir luu vyce song, mic di mot phan ¢ thé ding
lai tam thoi doc theo hudng chay, cudi cung dugc mang dén cira song va dugce
lang ty nhu mot chau tho.! Nhimng vat liéu song dugc lang tu doc theo song dé
hinh thanh nhiing dé tu nhién c6 chiéu cao 3—4 m, va mot phan cua nhitng vat
liéu phu sa phu 1én trén nhiing tram tich pyrit thoi ky Holocen véi sy bién thién

kha rong vé do day tang dat ving va khong gian ving.*) Cac con séng nam


https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-Pons_1982-4
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-ng%E1%BB%99-1
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-5
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-6
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-Morisawa-3
https://vi.wikipedia.org/wiki/Chi%E1%BB%81u_cao
https://vi.wikipedia.org/wiki/Holocen
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-Pons_1982-4
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duogc chia cat voi trim tich dé phu sa nhung nhitng ving rong 16n mang vat liéu
tram tich bién chira phén tiém tang van con 16 ra trong ving dam lay bién.[”! Tuy
nhién, 6 chua tiém tang khong xuat hién trong ving phu can cua nhimg nhanh
song gan cira song ma tai day anh hudng rira boi thiy triéu kha manh. Nguoc
lai, ving chau thd song Sai Gon, nam ké bén ha luu chau thd song Mekong,
dugc bicu thi boi mot tée do bdi lang ven bién kha cham do luong vat liéu phu
du trong nudc song kha thap va chau tho nay bi chia cat bai nhiéu nhanh song
thuy triéu va do bai nhiing vanh dai thuc vat chiu man thi rdng 16n hon vanh
dai nay o vung chau thd song Mekong, va két qua 13 tram tich cta ching chira

nhiéu axit tiém tang.
2.2. Khi hdu

Luu vire tam gidc chau song Mé Kong & vao trung tim mién gié mua nhiét
d6i ctia chau A, tir thang 5 dén cudi thang 9 bi anh hudng cia gié mua Tay
Nam dén tir bién ca, 4m w6t nhidu mua, tir thang 5 dén thang 10 1a mua mua;
tir thang 11 dén trung tuan thang 3 nam lién sau bi anh hudng gié6 mua Pong
Bic dén tir dat lién, kho khan it mua, tir thang 10 dén thang 11 12 mua kho, tix

thang 9 dén thang 3 nam lién sau co thuy tridu sang va toi.

Mua dong c6 cudng do rat 16n, thoi gian xay ra kha ngan, pham vi anh
huong kha nho déu rat thudng xuyén trong sudt muia mua; mua xudng co thoi
gian xay ra kha dai, pham vi rat 16n thudng xuyén nhét vao thang 9, c6 thé din
dén nudc lii dang 1én tran ngap mot cach nghiém trong, nhung ma sy anh huong
ctia n6 phan nhiéu chi gidi han ¢ khu vuc tam gidc chau va ving dat phia tay
lwu vire, d6i khi xuyén qua dat lién khién pham vi 16n hon bi mua 16n danh bat
ngd trong khoang thdi gian dai. Boi vi mua tiét cia mwa phan bd khong dong
déu, cac noi & luu vuc mdi nam déu phai trai qua mot dot han han cé cuong do

va thoi gian xay ra khac nhau.


https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-7
https://vi.wikipedia.org/wiki/S%C3%B4ng_S%C3%A0i_G%C3%B2n
https://vi.wikipedia.org/wiki/L%C6%B0u_v%E1%BB%B1c
https://vi.wikipedia.org/wiki/Kh%C3%AD_h%E1%BA%ADu_nhi%E1%BB%87t_%C4%91%E1%BB%9Bi_gi%C3%B3_m%C3%B9a
https://vi.wikipedia.org/wiki/Kh%C3%AD_h%E1%BA%ADu_nhi%E1%BB%87t_%C4%91%E1%BB%9Bi_gi%C3%B3_m%C3%B9a
https://vi.wikipedia.org/wiki/Ch%C3%A2u_%C3%81
https://vi.wikipedia.org/wiki/Gi%C3%B3_m%C3%B9a_T%C3%A2y_Nam
https://vi.wikipedia.org/wiki/Gi%C3%B3_m%C3%B9a_T%C3%A2y_Nam
https://vi.wikipedia.org/wiki/M%C6%B0a
https://vi.wikipedia.org/wiki/M%C3%B9a_m%C6%B0a
https://vi.wikipedia.org/wiki/Gi%C3%B3_m%C3%B9a_%C4%90%C3%B4ng_B%E1%BA%AFc
https://vi.wikipedia.org/wiki/Gi%C3%B3_m%C3%B9a_%C4%90%C3%B4ng_B%E1%BA%AFc
https://vi.wikipedia.org/wiki/M%C3%B9a_kh%C3%B4
https://vi.wikipedia.org/wiki/Th%E1%BB%A7y_tri%E1%BB%81u
https://vi.wikipedia.org/wiki/M%C6%B0a
https://vi.wikipedia.org/wiki/D%C3%B4ng
https://vi.wikipedia.org/wiki/H%E1%BA%A1n_h%C3%A1n
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Hinh 3. 2. Bong bang séng Ciru Long nhin tir khéng gian, thang 2 nam 1996

bay l1a vung c6 khi hiu céan xich dao nén thuén lgi phat trién nganh nong
nghiép (mua nhiéu, ning néng) dic biét 1a phat trién trong laa nude va ciy

luong thuc.
2.3. Thuy van

Tam giac chau séng Mé Kong c6 lugng nude chay vao bién trung binh
nhiéu nam 1a 475 ti mét khdi. Trir luong 1i thuyét thuy ning & luu vuc séng Mé
Kong 1a 58 triéu kilowatt, thuy nang dugc khai phat udc tinh 1a 37 tri¢u
kilowatt, luong phat dién hang nam 1a 180 ti kilowatt gio, trong d6 33%
& Campuchia va 51% & Lao. Thuy nang chua khai phat khong dén 1%.

Dong chay & luu vire tam giac chau séng Mé Kong dén tir mura, béi vi anh
huong gié mua khong thay d6i hang nam, cho nén duong tién trinh mirc nude
cht yéu tir mot nam thiy van truée dén mot ndm thiy van sau hau nhu khong
thay d6i, chénh l1éch giira mirc nudc cao va mirc nude thap khong 16n. Néu quy
dinh luu lugng muc nudc cao hang nam 1a trén 110% luu luong trung binh
nhiéu nim, luu lwong mitc nude thap hang nam 1a dudi 90% luu luong trung
binh nhiéu nam, nhu vay Xxac suét xuit hién nim nudc cao, ndm nudc bé‘mg,
nam nudc thap khoang chimg 1a 25%, 50%, 25% do & tram Viéng Chan, Lao,
1a 20%, 60%, 20% do ¢ tram Kratié, Campuchia.


https://vi.wikipedia.org/wiki/L%C3%BAa_n%C6%B0%E1%BB%9Bc
https://vi.wikipedia.org/wiki/M%C3%A9t_kh%E1%BB%91i
https://vi.wikipedia.org/wiki/Campuchia
https://vi.wikipedia.org/wiki/L%C3%A0o
https://vi.wikipedia.org/wiki/M%C6%B0a
https://vi.wikipedia.org/wiki/Gi%C3%B3_m%C3%B9a
https://vi.wikipedia.org/wiki/Vi%C3%AAng_Ch%C4%83n
https://vi.wikipedia.org/wiki/L%C3%A0o
https://vi.wikipedia.org/wiki/Krati%C3%A9_(th%E1%BB%8B_x%C3%A3)
https://vi.wikipedia.org/wiki/Campuchia
https://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin:Mekong_delta.jpg
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Hinh 3. 5. Thuyén ghe & Pong bang chdu thé séng Ciru Long

Vé phia tay, Pong bang song Ctru Long duoc gidi han boi song Chau
Pdc va kénh Vinh Té mét dong kénh nhan tao chdy doc theo bién gidi Viét
Nam-Campuchia, nhian nudc séng Hau Giang qua song Chau Péc tai Thanh
phé Chau Poc d6 nuéc ra Vinh Thai Lan, giéi han mot ving dat thap ngap

nudc theo mua goi la Tt gide Long Xuyén.


https://vi.wikipedia.org/wiki/Ch%C3%B4m_ch%C3%B4m
https://vi.wikipedia.org/wiki/S%C3%B4ng_Ch%C3%A2u_%C4%90%E1%BB%91c
https://vi.wikipedia.org/wiki/S%C3%B4ng_Ch%C3%A2u_%C4%90%E1%BB%91c
https://vi.wikipedia.org/wiki/K%C3%AAnh_V%C4%A9nh_T%E1%BA%BF
https://vi.wikipedia.org/wiki/Bi%C3%AAn_gi%E1%BB%9Bi_Vi%E1%BB%87t_Nam-Campuchia
https://vi.wikipedia.org/wiki/Bi%C3%AAn_gi%E1%BB%9Bi_Vi%E1%BB%87t_Nam-Campuchia
https://vi.wikipedia.org/wiki/Th%C3%A0nh_ph%E1%BB%91_Ch%C3%A2u_%C4%90%E1%BB%91c
https://vi.wikipedia.org/wiki/Th%C3%A0nh_ph%E1%BB%91_Ch%C3%A2u_%C4%90%E1%BB%91c
https://vi.wikipedia.org/wiki/M%C3%B9a_n%C6%B0%E1%BB%9Bc_n%E1%BB%95i
https://vi.wikipedia.org/wiki/M%C3%B9a_n%C6%B0%E1%BB%9Bc_n%E1%BB%95i
https://vi.wikipedia.org/wiki/T%E1%BB%A9_gi%C3%A1c_Long_Xuy%C3%AAn
https://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin:%C4%90%E1%BB%93ng_C%E1%BB%8F_%E1%BB%9F_%C4%90%E1%BB%93ng_Th%C3%A1p_M%C6%B0%E1%BB%9Di.jpg
https://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin:Mekong_Delta_Vietnam(1).jpg
https://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin:Boats_in_Mekong_delta_Jan_2012.jpg
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O khu vyc gitta hai dong song Hau va song Tién, Pong bang song Ciru
Long duoc gidi han dau ngudn béi cac dong kénh ndi ngang tai 2 huyén thi dau

ngudn Tan Chau va An Phu cta tinh An Giang nhu kénh Vinh An...

V& phia dong bic va dong, Pong bang song Ctru Long duogc gidi han bang
hang loat cdc dong song kénh rach lién thong véi nhau, chdy doc theo bién giéi
Viét Nam-Campuchia, (gi6i han ving dat triing khac ngap nuéc theo mua la
ving Pong Thap Muoi), va déu 1a phan luu ciia song Mekong: hoic truc tiép
ctia dong chinh song Tién Giang, hay nhan nuéc gian tiép qua mot phan luu
chinh cua Mekong 1a Preak Banam d6 ra bién Poéng quasong Vam Co
Tay (song Vam C0) va céac ctra ctia song Ctru Long. Gidi han phia dong bac va
dong ctua Pong bing song Ciru Long 1a cac dong song kénh rach sau: song S
Thuong (chay trén bién gidi Viét Nam-Campuchia, nhan nuéc song Mekong
qua Preak Banam), song S& Ha (chay trén bién gidi Viét Nam-Campuchia,
nhan nudc song Mekong qua Preak Trabeak phan luu cua Preak Banam), rach
Cai Co (chay trén bién gidi Viét Nam-Campuchia,'®! 1a ranh gi6i phia bac
ciia Pong Thap Muoi, ' nhan nudc song Mekong qua Preak Trabeak mot
thuong luu cua song S& Ha va rach Long Khét), rach Long Khot (nhan nudc
song Mekong qua Preak Trabeak va Cai Co, thuong ngudn cua song Vam Co
Tay), song Vam Co Tay (nhan nudc song Mekong qua rach Long Khot va cac
kénh rach ndi théng voi song Tién Giang), song Vam C6 (nhan nudc song
Mekong qua song Vam Co Tay va cac kénh rach ndi thong véi song Tién
Giang), va cudi ciing 1a séng Soai Rap (nhan nudc séng Mekong qua séng Vam
C9). Cac song Vam Co Tay, Vam Co, Soai Rap mac du thudc hé théng song
Sai G(‘)n-BET)ng Nai, la hé théng song thudc dia ban Mién Dbong Nam Bg, nhung
chung 14 nhitng dong séng cudi cting nhan nude tir song Mekong vé phia dong,
d6ng thoi mot trong s6 chung (séng Soai Rap) 1a ranh gidi ty nhién cta 2 tinh

phia d6ng Dong bang song Ciru Long 13 Long An va Tién Giang véi tinh thanh


https://vi.wikipedia.org/wiki/T%C3%A2n_Ch%C3%A2u,_An_Giang
https://vi.wikipedia.org/wiki/An_Ph%C3%BA,_An_Giang
https://vi.wikipedia.org/wiki/An_Giang
https://vi.wikipedia.org/wiki/M%C3%B9a_n%C6%B0%E1%BB%9Bc_n%E1%BB%95i
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_Th%C3%A1p_M%C6%B0%E1%BB%9Di
https://vi.wikipedia.org/w/index.php?title=Preak_Banam&action=edit&redlink=1
https://vi.wikipedia.org/wiki/S%C3%B4ng_V%C3%A0m_C%E1%BB%8F_T%C3%A2y
https://vi.wikipedia.org/wiki/S%C3%B4ng_V%C3%A0m_C%E1%BB%8F_T%C3%A2y
https://vi.wikipedia.org/wiki/S%C3%B4ng_V%C3%A0m_C%E1%BB%8F
https://vi.wikipedia.org/wiki/S%C3%B4ng_S%E1%BB%9F_Th%C6%B0%E1%BB%A3ng
https://vi.wikipedia.org/wiki/S%C3%B4ng_S%E1%BB%9F_Th%C6%B0%E1%BB%A3ng
https://vi.wikipedia.org/w/index.php?title=S%C3%B4ng_S%E1%BB%9F_H%E1%BA%A1&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=R%E1%BA%A1ch_C%C3%A1i_C%E1%BB%8F&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=R%E1%BA%A1ch_C%C3%A1i_C%E1%BB%8F&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-9
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_Th%C3%A1p_M%C6%B0%E1%BB%9Di
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-10
https://vi.wikipedia.org/w/index.php?title=Preak_Trabeak&action=edit&redlink=1
https://vi.wikipedia.org/wiki/R%E1%BA%A1ch_Long_Kh%E1%BB%91t
https://vi.wikipedia.org/wiki/S%C3%B4ng_So%C3%A0i_R%E1%BA%A1p
https://vi.wikipedia.org/wiki/S%C3%B4ng_S%C3%A0i_G%C3%B2n
https://vi.wikipedia.org/wiki/S%C3%B4ng_S%C3%A0i_G%C3%B2n
https://vi.wikipedia.org/wiki/S%C3%B4ng_%C4%90%E1%BB%93ng_Nai
https://vi.wikipedia.org/wiki/S%C3%B4ng_Mekong
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phia tiy cia mién Pong Nam B 1a Thanh phé H6 Chi Minh, nén luu vuc cac
song rach nay (chinh la dia ban tinh Long An) cling 1a dia ban ranh gio1 tan

cung phia dong cua Dong bing song Ctru Long v6i Mién BPong Nam Bo.
2.4. Bién d6i khi hdu va thién tai

Theo cong bd ctia Bo Tai nguyén va Moi trudng (Viét Nam), khoang 40%
ving dong bang song Ciru Long co thé bi ngap trong nudc bién do bién doi khi
hau.l"" Bén canh d6 do anh hudéng cia hién twong Elnino, nhiéu ving ven bién
ctia Pong bang song Ciru Long gip tinh trang han han va nudc man xam nhap
sau vao noi dia. Mt khac trong khi nudce bién dang 1€n, thi "tinh trang khai thac
nudc ngadm qua mirc 1a mot trong nhitng nguyén nhan gay sut lan dat ¢ khu vuc
TP.HCM va ving dong bang séng Ciru Long".['"?'3] Nhiing dé xuat vé "bom

bii nuée ngam" dé giam syt 1an thi khong dugc quan tm thue hién.['¥

Ngoai ra tac dong ¢ thuong ngudén nhu nan pha rimg va mot loat cac dap
nudc dang dua vao ké hoach & Hoa luc, Lao, va Campuchia da giam thiéu
luong phu sa bdi dap & cac cira song, khién ving ven bién bi ngap dan. So voi
nam 1990 khi séng Ctru Long dua 160 triéu tin phu sa ra bién thi s6 luong vao
nam 2015 chi con 75 triéu tan, giam hon phan ntra. Luong phu sa du ra dén gan
bién ciing bi trat bt vi con nguoi ding soi cat vao cac cong trinh xay cat, gay

thi¢t hai tram trong dén vién canh sdng con cua vung dong bang.

Theo nghién ctru cua Trudong Pai hoc Can Tho, bién d6i khi hau va hién
tugng 4m 1én toan cau s& lam myuc nudc bién dang 1én. Néu dang 1m thi 20%
d6ng bang chau tho sé bi de doa. Dang 2m dién tich dong bang song Ctru Long
s& bi x6a con phan nira, anh hudng tram trong dén doi séng 15 triéu dan. Theo
nghién ctru ctia 19 nha khoa hoc déng trén tap chi Science thi néu tiép tuc phat
trién vGi cach thire nhu hién tai, vung nay s€ bi nhén chim dén 90% dién tich

vao nam 2100131,


https://vi.wikipedia.org/wiki/Th%C3%A0nh_ph%E1%BB%91_H%E1%BB%93_Ch%C3%AD_Minh
https://vi.wikipedia.org/wiki/B%E1%BB%99_T%C3%A0i_nguy%C3%AAn_v%C3%A0_M%C3%B4i_tr%C6%B0%E1%BB%9Dng_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_%C4%91%E1%BB%95i_kh%C3%AD_h%E1%BA%ADu
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_%C4%91%E1%BB%95i_kh%C3%AD_h%E1%BA%ADu
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-11
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-DbCL-tiasang-12
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-DbCL-tto-13
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-DbCL-Vnbiz-14
https://vi.wikipedia.org/wiki/Hoa_l%E1%BB%A5c
https://vi.wikipedia.org/wiki/L%C3%A0o
https://vi.wikipedia.org/wiki/Campuchia
https://vi.wikipedia.org/wiki/T%E1%BA%A5n
https://vi.wikipedia.org/wiki/Tr%C6%B0%E1%BB%9Dng_%C4%90%E1%BA%A1i_h%E1%BB%8Dc_C%E1%BA%A7n_Th%C6%A1
https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_%C4%91%E1%BB%95i_kh%C3%AD_h%E1%BA%ADu
https://vi.wikipedia.org/wiki/%E1%BA%A4m_l%C3%AAn_to%C3%A0n_c%E1%BA%A7u
https://vi.wikipedia.org/wiki/M%E1%BB%B1c_n%C6%B0%E1%BB%9Bc_bi%E1%BB%83n
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-15
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Nam 2016, Pdng bang song Ctru Long himg chiu dot han han va xdm
nhap man nang né nhét trong vong 100 nam, gay thiét hai hon 160.000 ha lua,
tuong duong 800.000 tin lta bi mat tring, voi moi gia dinh c¢6 dién tich san
xuat khoang 0,5 ha thi xdm nhap man da lam khoang 300.000 ho gia dinh
(khoang 1,5 triéu nguoi) trong nhitng thang qua khong c6 thu nhap. Céc tinh bi
thiét hai nang nhat 1a Kién Giang (hon 54.000 ha), Ca Mau (gan 50.000
ha), Bén Tre (gan 14.000 ha), Bac Liéu (gan 12.000 ha)... B Nong nghiép va
Phét trién Nong thon di phai cong bd tinh trang thién tai dic biét nghiém
trong.['! Theo Thir truong Bo Tai nguyén va Moi truong Tran Hong Ha, ngoai
nhitng nguyén nhan nhu miia mua nam 2015 dén mudn va két thiic sém, nguyén
nhan chinh 13 cac van dé ¢ thugng ngudn dong chay. Theo B6 Tai nguyén va
Moi trudng, cac hd chira trén dong chinh & phia Trung Qudc c¢6 dung tich
khoang 23 ti m?, cac ho chira trén nhiing song nhanh khoang 20 ti m®. Tong
dung tich nay tac dong rat 16n dén viéc diéu tiét nudc va luu luong dong chay
vé phia ha luu. Trong dip Tét Nguyén dan ¢ Trung Quéc, nhu cau ning luong
giam nén ho tich nudc, do vay vao thoi diém nay luong nude giam dang ké,
sau d6 dong chay ting 1én (khi cac hd xa nudc dé chay thuy dién). “Toi khang

dinh diy la nguyén nhan co ban” - 6ng Ha n6i.l'”]

3. Chiét xuét thong tin dwong bo bing cong nghé dién toan dim may
3. 1. Tién xiv Iy dnh
3.2.1.1. Thu thdp dir liéu anh

Dt liéu st dung trong luan van la dit liéu anh Landsat nam 2020.

Anh dugc thu thap theo cac code nhu sau:
//Collection LANDSAT////11/11111111111111111111111111

// Xac dinh pham vi tho1 gian


https://vi.wikipedia.org/wiki/H%E1%BA%A1n_h%C3%A1n
https://vi.wikipedia.org/wiki/X%C3%A2m_nh%E1%BA%ADp_m%E1%BA%B7n
https://vi.wikipedia.org/wiki/X%C3%A2m_nh%E1%BA%ADp_m%E1%BA%B7n
https://vi.wikipedia.org/wiki/Ki%C3%AAn_Giang
https://vi.wikipedia.org/wiki/C%C3%A0_Mau
https://vi.wikipedia.org/wiki/B%E1%BA%BFn_Tre
https://vi.wikipedia.org/wiki/B%E1%BA%A1c_Li%C3%AAu
https://vi.wikipedia.org/wiki/B%E1%BB%99_N%C3%B4ng_nghi%E1%BB%87p_v%C3%A0_Ph%C3%A1t_tri%E1%BB%83n_n%C3%B4ng_th%C3%B4n_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/B%E1%BB%99_N%C3%B4ng_nghi%E1%BB%87p_v%C3%A0_Ph%C3%A1t_tri%E1%BB%83n_n%C3%B4ng_th%C3%B4n_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-16
https://vi.wikipedia.org/wiki/B%E1%BB%99_T%C3%A0i_nguy%C3%AAn_v%C3%A0_M%C3%B4i_tr%C6%B0%E1%BB%9Dng_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/B%E1%BB%99_T%C3%A0i_nguy%C3%AAn_v%C3%A0_M%C3%B4i_tr%C6%B0%E1%BB%9Dng_(Vi%E1%BB%87t_Nam)
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long#cite_note-17
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var startyear = 2022;

var endyear = 2022;

// Set date in ee date format

var startdate = ee.Date.fromYMD(startyear,1,1);
var enddate = ee.Date.fromYMD(endyear,12,30);

Dit liéu anh trong 1 nam khé nhiéu. Bén canh d6, dudng bo trong 1 ndm
c6 thé duoc duoc hiéu 1a gia tri muc thiy triéu trung binh trong 1 nam. Do do,
luan van sir dung anh trung binh (median) ctia cac canh trong 1 nam dé tinh

toan cac chi s6 nudc.

Dit li¢u anh duogc lua chon loc theo khu vuc nghién ctru voi ranh gié1 duoc

code la: aoi; cac canh c6 muc do may it hon 70%.

//import collections

var L5image= ee.ImageCollection("LANDSAT/LT05/C01/T1_SR")
filterBounds(aoi)
filterDate(startdate,enddate)
filterMetadata('CLOUD COVER','Iess_than',70);

var L8image= ee.ImageCollection("LANDSAT/LC08/C01/T1_SR")
filterBounds(aot)
filterDate(startdate,enddate)
filterMetadata('CLOUD COVER!','less_than',70);

Trong do:
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- Dong 1 duoc dit sau dau // 1a dong ghi chi, cac ghi chi trong Javascript
thuong dugc dit sau ddu //, cac dong ghi chi nay s& khong bi nham thanh 1énh

chay khi ban chay mdt tap 1énh.
- Dong 2:

+ var 1a tir khoa dé dé khai bao bién trong Javascript, cac bién c6 thé 1a
dang ) (numbers), chudi (string), ddi tuong (objects), hodc tap hop ddi tuong
(object collection).... Cac bién duoc dung dé chira cac thong tin st dung trong
sript/tap 1énh. Trong dong 1&€nh phia trén, tén bién duoc dit 1a Landsat8 va dung
n6 dé chi dir liéu dang raster minh mudn phan tich.

+ ee.ImageCollection() 12 mot ham ciua GEE cho GEE biét ban muén tai
anh nhu mot d6i twong (va trong trudng hop nay, 1a luu trit tip hop anh véi
bién c6 tén 1a ‘Landsat8’). Trong JavaScript, cac ham duoc bit dau bang cac
chir cai va c6 mot cap dau ngoac don ¢ cudi. Cac ham thuong bao gém dau
vao/input hay tham sd/parameter, ching gitp cac ham biét can phai lam gi va
duogc dinh rd trong phan ngodc don ctia ham. Trong truong hop ndy, cac tham

s6/ parameter da dinh rd trong phan ngoic don 1a ID cua anh.

Dang don gian cua dong 1énh trén la ee.fmageCollection(‘image id’).
‘image id’ 13 tén va ma ki hiéu ctia anh ma ban muén tai vé, vi du:
(‘LANDSAT/LC8 LIT _TOA/LC81290502015036LGNO00’;) va khai bao Ia
bién (Landsat8)

- C phap dé xéac dinh ID anh trong ham (ee.ImageCollection) d6 1a dit
toan chudi ky tu (ID anh,
(‘LANDSAT/LC8 L1T TOA/LC81290502015036LGN00’) trong cip dau
trich dan * *. ID anh phai dat trong d4u trich dan bai vi tap hop va tén anh cling
& dang chudi/string. String 1a tap cac ky tu trong vi du nay, tén cua mot tap dir

liéu cu the.
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3.2.1.2. Hién thi anh

Sau khi anh duoc thu thap thi anh s& dugc hién thi theo t6 hop cac kénh:

B3, B2,B1 theo dong I¢nh sau:

// Display images

Map.addLayer(L5image, {min:0.05, max: 0.8, bands: 'B3, B2,
B1'},'L5 dis");

Map.addLayer(L8image, {min:0.05, max: 3000, bands: 'B5,B4,B3'},
"L8 dis");

////bands

var 15names =

ee.LiSt(["B 1 "9"B2"j"B3 H,HB4H,HB5H’"B6"’"B7"’llpixel_qa"]);

var 18names =
.List(["an,"B3","B4","BSH,"B6”,"B7","B10”,"B1 1","pixel_qa"]);

// bands

var I5Bands =
ee.List(['blue','green’,'red",'nir",'swirl",'tir','swir2',"pixel _qa"]);

var 18Bands =

e.List(['blue','green’,'red','nir",'swirl','swir2','tirl",'tir2',"pixel_qa"]);

Tap hop gdm nhiéu anh, tuy nhién, khong phai tat ca anh déu dugc hién

thi trén ban dd. Khi ching ta sir dung ham Map.addLayer dé dua mot tap anh

vao ctra s6 ban do, theo mac dinh/default chi cac pixel méi nhat s€ duoc hién

thi. Néu ta st dung 1€nh in print thi s& xac dinh dugc c¢6 bao nhi€u anh ¢ trong

tap hop. Tuy nhién vi d6i twong anh 16n nén yéu cau in tap anh s& khong thuc

hién duoc
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Hinh 3. 6. Tdp hop anh khu vuc nghién cuu chup nam 2022
Hé thong Google Earth Engine thong bao dic trung trong khoang thoi gian
dit liéu anh bao gdém anh dudi day:

v features: List (4 elements)
»@: Image LAMDSAT/LCB8/C81/T1 SR/LCE8 124853 208208911 (18 bands)
»1: Image LAMDSAT/LCB8/C81/T1 SR/LCE8 125853 20208982 (18 bands)
»2: Image LAMDSAT/LCB8/C81/T1 SR/LCE8 126853 208208989 (18 bands)
»3: Image LAMDSAT/LCB8/C81/T1 SR/LCO8 126854 2082008989 (18 bands)

Trong d6: 01 anh Landsat 8 chup ngay 02/09/2022, 02 anh chup ngay
09/09/2020 va 01 anh chup ngay 11/09/2022.
3.2.1.3. Loc may

Tao ham loc may dé loai bo cac pixel 1a may trén anh bang cac dong

1énh:
/111111111777]//ham loc may cho Landsat8
var maskCloudL8 = function(image){

var

cloud=image.select('pixel _ga').bitwiseAnd(32).neq(0).divide(10000);
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var shadow=

image.select('pixel _ga').bitwiseAnd(8).neq(0).divide(10000);
var cloud shadow=((cloud).or(shadow));
return image.updateMask(cloud shadow.add(1).unmask(0).eq(1));
s
var L8 DN = L8image.map(maskCloudL8).select(18names,|8Bands);
//print(L8 DN);
/111117111777///ham loc may cho Landsat5
var maskCloudL5= function(image){

var

cloud=image.select('pixel ga').bitwiseAnd(32).neq(0).divide(10000);

var shadow=

image.select('pixel qa').bitwiseAnd(8).neq(0).divide(10000);
var cloud shadow=((cloud).or(shadow));
return image.updateMask(cloud shadow.add(1).unmask(0).eq(1));
s
var L5 DN = L5image.map(maskCloudL5).select(15names,|5Bands);
//print(L5 DN);
3. 2. Tinh chi sé nuéc

Luan van st dung chi s6 nude khac biét binh quan NDWI (Normalized.
Difference Water Index). NDWI duoc ing dung nhiéu trong giam sat nudc mat
tir dit liéu vé tinh. Chi sb str dung hai kénh phd 1a Green (xanh 14 ciy) va Near

Infrared (cén hong ngoai) cta dit liéu vien tham.
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Cong thtrc chung: NDWI = (NIR — SWIR) / (NIR + SWIR)
NDWI (Landsat 8) = (B3 — B5) / (B3 + BYS)
NDWI (Landsat 4 — 7) = (B2 — B4) / (B2 + B4)
NDWI (Sentinel 2) = (B3 — B8) / (B3 + BS)

Dong 1éch tinh chi s6 NDWI cho anh Landsat 5 va Landsat bang cong

ngh¢ di¢n toan ddm may nhu sau:
M HAM - TINH S NDWI CHO  TAT CA  CAC
ANH//1T1TTTT1T

//reduce to median value per pixel
var median L5 = L5 NoClouds.median();
var median L8 = L8 NoClouds.median();
function addNDWI(img) {
var ndwi = img.expression('float(green - nir)/(green + nir)", {
'green': img.select('green’),
'nir': img.select('nir')
}).rename('NDWTI');
return img.addBands(ndwi.rename('ndwi'));
b
// map over image collection

var ndwiCollection = joinCollection.map(addNDWTI);

var clip_region = function(image){
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return image.clip(aoi);
IR
ndwiCollection = ndwiCollection.map(clip_region);

print(ndwiCollection);

K1ong Kaet P aak A Wiing Tau_<Ho/Tram

[ﬁhi s Phucc Hai

¥

Hinh 3. 7. Anh chi s6 NDWI tinh tir anh Landsat 8 cho khu v nghién ciru
3. 3. Phdn nguwong xdc dinh ranh gioi bo nuwéc

Gia tri ngudng dugc chon tir viée phan tich cac ngudn thong tin khac nhau:
hinh dang biéu do (histogram shape), entropy, dic tinh twong tu, twong quan
khong gian, o xam... Trong nghién ctru nay, st dung phan tich dac tinh cua
biéu d6 d6 xam theo phuong phap ciia Otsu.

Otsu dugc 1dy tén theo tén tac gia ctia phuong phap nay Nobuyuki Otsu d
gidi thiéu vé ki thut nay trong tip bao cia IEEE Transactions on Systems,

Man, and Cybernetics - Hiép hoi hé théng, con ngudi va diéu khién


https://sci-hub.tw/10.1109/tsmc.1979.4310076
https://sci-hub.tw/10.1109/tsmc.1979.4310076

mang trang 62-66 cua IEEE (Institute of Electrical and Electronics Engineers

- Vién k¥ su Dién va Bién Tu).

Theo nhu tén goi bai bao cua tac gia A Threshold Selection Method from

Gray-Level Histograms, phuong phép Otsu tap trung vao viéc khai thac va tinh

toan tur thong tin Histogram cua buc anh. Bang vi¢c tinh toan trén tat ca cac

murc Threshold, ta c6 thé chon murc thoa man viéc phan chia giita Foreground

va Background tot nhat.

Pixel Count

Hinh 3. 8. Biéu dé phdn bo théng tin Histogram ciia birc anh
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Otsu thyc hién tinh toan 3 tham sé chinh ww, py, oo dai dién cho Trong

s0, gia tri trung binh, phwong sai. Vi du don gian véi blrc anh 6x6 vdi 6 mirc

Xam sau:


https://sci-hub.tw/10.1109/tsmc.1979.4310076
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012345

Luya chon ngudng ban dau bang 3, ta tinh toan trén 2 tdp Background < 3

va Foreground >= 3 nhu sau:

Background

Background

8

6

t]I[1123£l5

8 pixels 7 pixels 2 pixels
Trong s6 Weight :

L BET42
Wb = a5

= 0.4722

Gia tri trung binh Mean:

_ (0x8)+H(1xT)+(2x2)

b - = 0.6471

Phuong sai Variance:

(0—0.6471)% %8 )+ ( (1-0.6471)% 7 ) +( (2—0.6471)* %2
)
17

2

o2 = = 0.4637

Foreground
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Foreground
B
i
A=
2=
12345
]
b pixels 9 pixels 4 pixels
Trong s6 Weight:
wp =220 = 0.5278

Gia tri trung binh Mean:

py = [3;{5}+[41};Q}+[5x4} — 38047

Phuwong sai Variance:

((3-3.8047)*x6) + ((4-3.8047)x0) + ((5-3.8047)" x4)

2 _ —
ol = - = 0.5152

Within-Class Variance
Cudi cung, ta tinh toan phuwong sai theo 16p:
[\sigma_W"2 =‘\omega_b\sigma_b"2 + \omega_f\sigma_f"2 = 0.472204637+0.52750.5152=0.4%0%

Bang viéc tinh todn nhw trén véi tat cd cac gia tri ngudng c6 thé trong

blrc anh, ta dwgc mot bang nhu sau:



Threshold T=0 T=1 T=2 T=

8 8 8 8 8
6 6 6 6 6
4 4 4 4 4
2 2 2 2 2
0 0 0 0 0

[¥%)

012345 012345 012345 012345
L L L L
Weight, Background W, = 0 Wy, = ©.222 | W, = 0.4167 | W, = 0.4722 | W, = 0.6389 | W, = 0.8889
Mean, Background M, = 0@ M, = @ M, = 8.4667 | M, = 0.6471 | M, = 1.2609 | M, = 2.0313
Variance, Background 0%, = © 0%, = 0 0%, = ©.2489 | 0%, = 0.4637 | 0%, = 1.4102 | 0%, = 2.5303

Weight, Foreground We =1 We = 0.7778 | W = ©.5833 | W = 8.5278 | Wy = 0.3611 | W; = 0.1111
Mean, Foreground Mg = 2.3611 | Mg = 3.0337 | My = 3.7143 | My = 3.8947 | M; = 4.3077 M = 5.000

Variance, Foreground | 02; = 3.1196 | 0%; = 1.9639 | 0%; = 0.7755 | 0%

0.5152 | 0%; = 0.2130 0% =0

Within Class Variance | 02, = 3.1196 | 0%,

1.5268 | 0%, = 0.5561 | 0%, = 0.4909 | 0%,

0.9779 | 0%, = 2.2491

Chon giad tri c6 Within-Class Variance nho nhét, ta chon dugc mirc

ngudng thich hop 1a T=3.

Ngoai ra, mt hudng ti€p cdn nira gitp gidm do tinh todn cla phuong

phap 1a tinh todn Between Class Variance c6 gia trj 1én nhat.
[\sigma B"2 =\sigma’2 - \sigma"2 W]
[=W_b\left(\mu_b - \mu\right)"2 + W_f\left(\mu_ f-\mu\right)"2]
[=W_ bW _ fleft(\mu_b-\mu_f\right)"2]

voi u=Whopb+Wrpu=Wbub+Wfuf
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Threshold T=0 T=1 T=2 T=3 T=4 T=5
Within Class Variance ozw = 3.1196 ozw = 1.5268 ozw = 0.5561 02“ = 0.4909 ozw = 0.9779 ozw = 2.2491

Between Class Variance | 0% = 0 | 0% = 1.5928 o025 = 2.5635 0?5 = 2.6287 | 0% = 2.1417 o?; = 0.8705

Vi¢c xac dinh ngudng cac anh Landsat 5 va Landsat 8 trén hé théng dién

toan dam may dugc ma héa theo dong 1€nh sau day:
I OSTU FUNCTION /71111777
var otsu = function(histogram) {
var counts = ee.Array(ee.Dictionary(histogram).get('histogram'));
var means = ee.Array(ee.Dictionary(histogram).get('bucketMeans'));
var size = means.length().get([0]);
var total = counts.reduce(ee.Reducer.sum(), [0]).get([0]);

var sum =  means.multiply(counts).reduce(ee.Reducer.sum(),
[0])-get([0]);

var mean = sum.divide(total);

var indices = ee.List.sequence(1, size);

var bss = indices.map(function(i) {
var aCounts = counts.slice(0, 0, 1);
var aCount = aCounts.reduce(ee.Reducer.sum(), [0]).get([0]);
var aMeans = means.slice(0, 0, 1);
var aMean = aMeans.multiply(aCounts)

.reduce(ee.Reducer.sum(), [0]).get([0])
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.divide(aCount);
var bCount = total.subtract(aCount);
var bMean = sum.subtract(aCount.multiply(aMean)).divide(bCount);
return aCount.multiply(aMean.subtract(mean).pow(2)).add(

bCount.multiply(bMean.subtract(mean).pow(2)));
$);

return means.sort(bss).get([-1]);
3
3. 4. Xudt dit liéu dwong bo
Puong bo xuét ra dang vector véi dinh dang shapefile theo dong 1énh sau
day:
IR X PORT 1T

var ExportCol = function(col, folder, scale, type, nimg, maxPixels, region)

type = type || "float";
nimg = nimg || 500;
scale = scale || 30; //change this one to 10m for Sentinel-1

maxPixels = maxPixels || 1e13;

var colList = col.toList(nimg);

var n = colList.size().getInfo();
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for (var1=0; 1 <n; i++) {
var img = ee.Image(colList.get(1));
var id = img.id().getInfo();

region = aoi || img.geometry().bounds().getInfo()["coordinates"];

var imgtype = {"float":1mg.toFloat(),
"byte":img.toByte(),
"int":img.toInt(),
"double":img.toDouble()

}

Export.image.toDrive({
image:imgtype[type].select('waterMask'),
description: id,
region: aoi,
scale: scale,
crs: 'EPSG:32648',

maxPixels: maxPixels})
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var Ras to ver = function(col, folder, scale, type, nimg, maxPixels,

region) {
type = type || "float";
nimg = nimg || 500;
scale = scale || 30; //change this one to 10m for Sentinel-1

maxPixels = maxPixels || 1e13;

var colList = col.toList(nimg);

var n = colList.size().getInfo();

for (vari=0;1<n;i++) {
var img = ee.Image(colList.get(1));
var id = 'Vt'+img.id().getInfo();

region = aoi || img.geometry().bounds().getInfo()["coordinates"];

var imgtype = {"float":img.toFloat(),
"byte":img.toByte(),
"int":img.toInt(),
"double":img.toDouble()
b
var ck = img.select('waterMask')

var vector = ck.reduceToVectors({
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reducer: ee.Reducer.countEvery(),
geometry: aoi,
scale: scale,
maxPixels: 1e10,
eightConnected: false
})
var visParams = {color: 'red'}
Map.addLayer(vector, visParams, id)
print(vector)
Export.table.toDrive({
collection: vector,
folder: 'WaterMask',
description: id,
fileFormat: 'SHP'
$);
b

Ras to ver(ndwiCollection)

ExportCol(ndwiCollection, "Landsat imgs", 30)
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Map.addLayer(ndwiCollection.select('waterMask'), {min:0,max:1,palette
:['yellow','blue']},'nc');
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Hinh 3. 9. Ban do duong bo cac nam 1990, 2000, 2010 va 2022
4. Panh gia bién dong dwong bo viing dong bang song Ciru Long

Bién dong duong bo trong subt cac giai doan 1990 — 2000, 2000 — 2010
va 2010 — 2022 dién ra manh mé va co thay doi khac nhau qua ting giai doan.
Bién dong dudng bo duoc biéu thi qua su x6i 16 va bdi tu. Tuy nhién, su bién
dong dudng b ¢ cac giai doan nay c6 diém chung tai mot s6 khu vuec.
4.1. Danh gia xoi lo

Duong bo bi x61 16 tap trung ¢ khu vuc Kién Giang, Ca Mau va Tra Vinh.

Theo mit cit ngang, bd bién bi x6i 10 trung binh khoang 354m sau hon 30 nam

(1990 — 2022). Tir nam 1990 dén 2000, bd bién bi x6i 16 khoang 118m; sang
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dén giai doan 2000 — 2010 thi bo bién gan nhu khong ¢6 bién dong. Tuy nhién,
sang dén giai doan 2010 — 2022 bo bién tiép tuc bi x61 16 manh, khoang 241m
trong vong 12 nam (hinh du6i).

Sy xam thyc cua bién thoi gian gan day trén dia ban tinh c6 xu hudng ngay cang
ting manh hon, dién bién phtrc tap, kho luong, mirc do x6i 16 rat nguy hiém. Néu
khong co giai phap kip thoi, tich cuc dé phong, chong x6i 10 bd bién, cac tac dong
xau s& ngdy cang anh hudng truc tiép dén doi song ciia ngudi dan va nhitng cong
trinh khac trong khu vuec.

Dic biét, mot s6 doan bo bién trén dia ban cac huyén An Minh, An Bién, Hon
Pit va Kién Luong, tinh trang x6i 16 xay ra nghiém trong, de doa truc tiép dén an
toan dé diéu ddi véi tuyén dé bién phia trong, nguy co anh huong 16n dén dién tich
san xudt cia nhan dén.

bén nay, bo bién Kién Giang bi x01 16, voi téng chiéu dai 64,37 km, trong do
31,21 km x6i 16 ddc biét nguy hiem, 11,25 km x6i 1& nguy hiém va 21,91 km dang
x01 10.

Hién nay, phan 16n chiéu dai bo bién trén dia ban tinh Kién Giang chua duoc
dau tu xay dung céac cong trinh bao v¢. Do do, hién tugng x061 16 bo bién ngay cang
nghiém trong, anh huéng dén cac cong trinh, co so ha ting va doi séng ngudi dan
ven bién...

Thoi gian qua, mdt s6 nha ctia ngudi dan sinh sdng ven bién bi sup, 16 nén
nha nén phai di doi dén noi & méi. Hién nay, con mot s6 ho dan c6 nén nha bi
sat 16 nhung van sinh séng trén cic nha bing gd, cach bd tir 20 - 50 m; duong
dan tlr bo ra nha bang cau cay rat nguy hiém, nhat Ia trong mua mua bio. Ngoai
ra, hé thong duong day dién qua khu vuc ndy ciing dang d6i mit véi tinh trang

mat an toan do sat 16 dat dén chan cot dién.
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Qua quan tric ¢ tinh Ca Mau, & bién Tay téc do sat 16 trung binh tir 20 +
25m/nam, c6 mot sb vi tri 1én dén 50m/nam, & bién Pong trung binh tir 45 + 50m, ca
biét c6 nhirng noi 1én dén 80m/nam.

Cu thé, bo bién Pong véi chiéu dai x6i 16 nguy hiém khoang 48.000m, trong
d6, sat 16 rat nguy hiém khoang 29.500m tip trung trén dia ban cic xa Tam Giang
Pong (huyén Nam Can); xa Dat Mii, xd Tan An va thi trdn Rach Goc (huyén Ngoc
Hién).

Déi véi bo bién Tay x6i 16 véi chidu dai 57.000m, trong d6 ¢ nhiéu doan
khong con rung phong ho, hodc dai rung phong ho chi con vai chuc mét. Hién
nay, tinh hinh sat 16 bo bién Ty ngdy cang nguy cip hon, nhiing diy ring
phong ho ven bién dan bién mat nén dé bién Tay thuong xuyén bi song to, gio
16n uy hiép, nguy co v& dé rat cao, nhét 13, vao mua mua bio, gi6 Tdy Nam

hoat dong manh cOng voi triéu cudong dang cao.

Bo bién tinh Ca Mau thudng xuyén bi x6i 16 nguy hiém véi chiéu
dail05km, lam anh hudng dén tinh mang, tai san ctia nhan dan va nha nudc,
khong chi cuén mét dt san xuét, de doa dé bién T4y, mét rimg phong hd xung
yéu, ma con 13y di sinh ké, tac dong tiéu cuc dén doi séng ngudi dan ving ven
bién.

Dién hinh 1a viéc song to, gi6 10n két hop voi triéu cudng dang cao gay ra
tran va sat 15 dé bién T4y xay ra vao ngay 03/8/2019. Muia mua bao nam 2020,
chi trong vong 1 thang da xay ra lién tiép 5, 6 con bdo, bdo chong bdo, mua
chdng mua di giy sat 15 tram trong gan 10km bd bién Tay, da truc tiép anh
huong dén 26.160 ho dan sinh séng ven bién va 128.900 ha dat san xuit nong

nghiép.
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Hinh 3. 10. Ban dé dwong bo va mdt cdt bién déng dweong bo 1990 - 2022

Trong vai nim gan ddy, tai mot sd vi tri b bién Tra Vinh dang dién ra sat 16
b, bii bién, tdc d6 va pham vi x6i 10 ting dan va dién bién ngay cang phirc tap.
Trong d6 noi c6 tdc d6 x6i 16 16n va nghiém trong nhat thude cac khu vue: (i) Khu
vuc ap Bao, xa Hiép Thanh; (ii) Khu vuc cdp Con Tring, xa Truong Long Hoa; (iii)
Khu vuc Dan Thanh. Ngoai ra, doc theo bo bién Tra Vinh c6 nhitng khu vuc x6i 16
xen k& va thay doi theo mua gi6 Pong Bic va Tay Nam. Mua gié Dong Béc thuong
gy x6i 16 bd bién manh hon gié Tay Nam. Bén canh d6, khu vuc dau va cudi bo bién
cta tinh lai 13 khu vuc bdi tu voi téc do 16n nhat, d6 1a doan bo bién xd My Long
Nam - noi tiép giap ctra Cung Hau (song C6 Chién) va xa Dong Hai - noi tiép giap
voi cira Pinh An (song Hau) phia bo ta.

Dé giam thiéu mirc do x6i 16 va bao vé dan cu, phat trién kinh té - x4 hoi ctia
khu vue, Uy ban nhan déan tinh Tra Vinh d3 phé duyét cac du an: Ké Hiép Thanh -

giai doan cip bach va giai doan 2; K& Con Tring - giai doan 1. Cac du 4n xiy dung
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ké bao vé bo bién bude dau da phat huy tac dung rd rét. Tuy nhién con nho 18, roi rac,
chua c6 tinh toan tong thé cho toan bo bd bién ctia tinh. Do d6 can c6 giai phap chinh
trj tong thé dé 6n dinh bo bién toan tinh va phat huy hét hiéu qua cta cac cong trinh

cling nhu phat huy céc tiém nang bao vé bd bién hién c6 cia dia phuong.

Travinh FechEpnLai

Song Hau

A - A

7| CHU GIAI

a—

| I:l Sdng sudi

i Bwong bé 2022
Brong b 2010
| [ | Brong bo 2000
4[| Brong bo 1990
=1 [ ] Rann gisi tinh
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Hinh 3. 11. Bdn dé bién dong dwong bo khu viee Tra Vinh (1)
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Hinh 3. 12. Ban do bién dong dwong bo khu viee Tra Vinh (2)
4.2. Pdnh gid béi tu

Trai nguoc v6i hién tuong x6i 16, hién tuong boi tu & déng bang song Ciru
Long dién ra manh mé va tap chung chu yéu & cac ctra song 16n, nhu song:
Rach Con Ménh, Ctru Cung Hau (hinh 3.13) 1a sy xuét hién céc roi cat méi.
Song song voi qué trinh xuét bién roi cat méi 1a su x6i 16 dan dén su bién mat
clia roi cat cii. Hinh 3.12 dudi day 1a sy xuét hién va bién mét cta roi cat trong

giai doan 2010 va 2022.
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Hinh 3. 13. Ban dé bién déng dwong bo khu vue Bén Tre

Hinh 1.14 dué6i ddy chung ta c6 thé thiy rd sy dich chuyén cia cac roi cat qua
cac thoi ky 1990 (mau dé), 2000 (xanh blue), 2010 (mau vang) va nam 2011
(xanh green). Sy dich chuyén ctia céc roi cat ndy 1a khu vyc nam giita ciia Pai
va ctra Tiéu thudc tinh Bén Tre. Trong dai nay c6 nhitng ving bo dugc bdi tu
lién tuc. Cac diém boi tu phat trién manh va lién tuc 1a Ba Tri va con Gié)ng lon

(nam gitra ctra Ti€u va ctra Dai).
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Hinh 3. 14. Ban do6 bién déng dwong bo khu vue Tién Giang
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KET LUAN VA KIEN NGHI

Véi vu diém vuot troi cua cong nghé vién tham bang viée cung cip chudi
cac hinh anh truc quan, khach quan, bao quat, chi tiét vé bé mit Trai dat trong
thoi gian dai. Bén canh d6, cong nghé dién toan ddm may dé dang cho chung
ta thu thap va phan tich 4nh da thoi gian dé nghién ctru tai nguyén va méi trudng
mot cach hi¢u qua, dic biét 1a cac tai bién thién nhién nhu sat 1& duong bo so6x01
16 bo bién. Viéc nghién ctru dién bién bién dong duong bo tir qua khir cho téi
hién tai s& 14 co s& quan trong trong viéc theo doi va danh gia x6i 16 bo bién.

Két qua nghién ctru tir viéc tng dung vién tham dé theo doi va danh gia
qua trinh bién dudng bd bién tai khu vuc ven bién dong bang séng Ciru Long
1a rat phtrc tap. Nhiéu khu vire duoc boi tu nhung ciing nhiéu khu vue bi x6i 16
ngiém trong. Nguyén nhan co ban dan dén sy bién doi nay duge xac dinh do
qua cac hoat dong cua thuy hai van, cac hoat dong trAm tich va hoat dong su

dung dat ¢ dat lién.
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