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Tém tit: Rat trich dit liéu duong bd bang viée sir dung cong nghé vién tham va GIS 14 viéc
can thiét dé danh gia su thay d6i duong bd mot cach nhanh chong va kip thoi. Ca Mau 1a khu
vuc ¢6 3 miat giap bién nén & diy ludn xdy ra qua trinh x6i 16 va bdi tu dién ra mot cach
manh m&. Nghién ctru d st dung anh vién tham va GIS dé thanh 1ap ban do bién dong
duong b & khu vire Ca Mau. Két qua cho thiy, dudng bd ¢ khu vie Ca Mau dién bién kha
phtec tap. Cu thé, khu vuc phia Pong Ca Mau tir BPam Doi t6i Ngoc Hién hau hét chi xay ra
qué trinh x6i 16 tir 1989—2017, tuy nhién & khu vyc gan miii Ca Mau thi lai xay ra qué trinh
bdi tu, con ¢ khu vy phia TAy Ca Mau tir mili Ca Mau dén Huyén U Minh thi qué trinh boi
tu lai chiém uu thé trong giai doan 19892015 nhung & giai doan tir 20152017 thi qua trinh
x01 16. Day 1a mot trong nhiing thong tin hitu ich cho cac co quan chirc nang ctua dia phuong
dé c6 nhiing giai phap quy hoach va quan 1y viing ven bo.

Tw khéa: Rut trich duong bo; GIS; X61 10; boi tu; Ca Mau.

1. M& dau

Ca Mau 1a tinh duy nhét cta nude ta c6 3 mit giap bién voi chiéu dai bo bién 254 km 1a
noi c6 ring ngap min phan bd, phat trién manh. Ngoai ra Ca Mau con 12 noi nam giira 2
luéng héi luu cua bién Pong va cua vinh Rach Gia nén ¢ day co6 hién tuong x6i 16 va bdi tu
dién ra rat phuc tap [1]. Do d9, quan trac dién bién su thay d6i dudong bo khu vuc Ca Mau 1a
can thiét cho cong tac quan ly bén vitng duong bd ¢ khu vuc nay.

Trén the gidi da c6 rat nhidu nghién ciru str 'dung dir liéu anh vién tham dé phén loai nude
dat tir anh vé tinh da thoi gian, sau d6 chdng xép dé nhan dang va danh gia bién dong dudng
bo [2]. Cu thé, [3] d4 thanh lap ban d6 hién trang rimg ngap min & Nam A va xac dinh su thay
d6i d6 che phu rimg ngdp min (ting va giam) tir nim 2000 dén ndm 2012 bang dit liéu vé tinh
Landsat. [4] da thyc hién phén loai va lap ban d6 thyc vat rimg ngap man ciing nhu ty 18 x6i
mon va boi tu doc theo bo bién Bhitarkanika, bd bién phia Pong ctia An Do bang cach st
dung dir li¢u v€ tinh Landsat 7 va 8 tir nam 1989 dén nam 2013. [5] da stir dung anh Landsat tur
bbn thoi dai 1976 (Landsat MSS) 1989 (Landsat TM) 2000 (Landsat ETM+) va 2015
(Landsat L8 OLI) dé dinh lugng chinh xac mirc do va mat d6 rimg ngap man thay doi/bién
thién trong khu vuc nghién ctru.

Bén canh d6, da c6 rat nhiéu nghién ctru vé bién dong dudng b duge thyuc hién ¢ Viét
Nam trong nhitng nim gan day. Cu thé, [6] d4 str dung vién tham két hop hé thong phan tich
duong bo ki thuat sd (Digital Shoreline Analysis System—DSAS), dé nghién ctru sy thay do6i
rimg ngdp min & ving Giao Thuy cta tinh Nam Dinh. [7] d3 tng dung vién tham két hop véi
GIS dé nghién ciru bién dong dudng bo tai Kién Giang va sir dung mé hinh dé du bao xu thé
dién bién duong bo tai Rach Gia (Kién Giang). [8] da sir dung cac hinh anh trén khong
(1953), Landsat (1979, 1988 va 2000) va SPOT (1992, 1995, 2004, 2008, 2009 va 2011) va
hé thng phan tich bd bién (Digital Shoreline Analysis System—DSAS) dé dinh luong ty 18
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thay d6i bo bién ngép man trong thot gian 58 ndm. [9] da thu thép cac ban d6 hién trang rung,
ban do dién bién duong bo bién va diéu tra ngoai nghi¢p ¢ khu vuc rung phong ho ven bién
tinh Bac Liéu. Nhin chung, phuong phép vién tham cho thy hi¢u qua trong cong viéc giam
sat bién dong dudng bo. Muc tiéu ctia nghién ctru nay 1 ddnh gia mic d6 bién dong duong bo
& khu vyc tinh Ca Mau bang anh Lansat va két hop v6i ArcGIS dé tinh toan dugc tée do x6i
16 bo khu vuc Ca Mau.

2. Phuong phap nghién ciru

2.1. Khu vuc nghién cuu

Duya vao tinh trang bién dong dudng bd & khu vuc bién Pong va Tay Ca Mau tir nim
1989 dén 2017 duoc chia lam 5 ving nho tir phai sang trai va dugc danh dau tir 1 dén 5 cua
Hinh 1. Ving 1 tir DPam Doi dén xa Nguyén Huan (Ca Mau) cach cira B4 Dé 8 km. Ving 2 1a
khu vuce ctra B6 Pé. Ving 3 1a doan bo tir x3 Tan An cach cira Bd Dé 16 km dén dong miii Ca
Mau. Ving 4 1a phan miii Ca Mau va hai ctra séng: Ong Trang, Bay Hap. Vung 5 1a doan bo
tir huyén Cai Nudc dén huyén U Minh.

Hinh 1. Phan vung khu vyc Ca Mau.

2.2. Quy trinh thuc hién

Dir li¢u anh v¢ tinh Landsat thu thdp duogc: ¢ phia dong ctuia khu vuc Ca Mau vao nam
1989, 1998, 2000, 2004, 2008, 2015, ¢ phia tay Ca Mau vao ndm 1989, 1998, 2001, 2004,
2008, 2010, 2015, 2017 (trén website EarthExplore ctia Co quan Dia chit Hoa Ky (USGS):
http://www.glovis.usgs.gov). Nghién ctru st dung cong cu ENVI 4.7 dé xtr Iy anh vién tham
qua cac bude: Hiéu chinh hinh hoc, nhdm loai bo nhitng sai 1éch xdy ra trong qua trinh chup
anh va dua anh vé toa do chuan c6 thé tich hop véi cac nguodn dir liéu khac. Chuyén d6i dang
s6 sang gia tri phan xa pho, dé giam sy khac biét gia tri phan xa phd cua dbi twong & cac loai
sensor khéac nhau va gidm su khac biét gitra cac anh khéac nhau. Xtr dung cong cu Band Math
dé tao ra anh co céc chi sé tach biét gitta dt va nudce va cudi cung 1a rat trich dudng bo.
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Thu thip énh vé tinh Landsat: Khu v Ngay thu anh f:c:pi}::n;; L il‘;]:at
Bodong: 1989, 1998, 2000, 2004, 2008, 2014, 2017 Phia dong Ca Mau 18/12/1989 0 m LTO05
Botay: 1989, 1998, 2001, 2004, 2008, 2010, 2016, 2017 14/03/1998 30 m LT05
19/09/2000 30 m LEO7
11/02/2004 30 m LT05
Nan chinh hinh hoc 09/03/2008 30 m LTO05
26/12/2015 I0m LCO8
J' 02/03/2017 30m LCO8
Chuvin d5i dan s6 sane g i Phia tdv Ca Mau 05/04/1989 I0m LT04
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Y va ] Y
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Contour Line

Buait trich dwimg b
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Hinh 2. Quy trinh thyc hién va dir liéu anh vién tham.

2.3. Sir dung DSAS trong ArcGIS dé tinh todn bién déng dwong bo

Sau khi rut trich duong bo clia cac anh vién tham ¢ khu vuc bién déng va bién tdy Ca Mau
ta s& danh gia duoc bién dong duong bd ¢ khu vuc d6. Tuy nhién danh gia bién dong duong
bo chi mang tinh khach quan khong dinh lugng mét cach rd rang. Dé c6 thé danh gia su bién
dong duong bo mot cach dinh lugng ta can phai sir dung cong cu DSAS (Digital Shoreline
Analysis System—Hé thong phén tich duong bo k¥ thuat sd) gitip cho nguoi sir dung co thé
tinh toan dugc mirc do thay dbi duong bo theo thoi gian dya vao vi tri phirc tap ctua dudong bd
[10]. P& van hanh duoc cong cu DSAS nay déu tién phai tao ra 2 thudc tinh la dudng bo
(Shorelines) va duong goc (Baseline) trong d6 duong bo (Shorelines) 1a noi chira cac duong
bo dd duoc chon ra tir vién tham con duong gdc (Baseline) 1a dudng dugc tao ra do nguoi sur
dung thiét 1ap véi muc dich 1a tao ra cac duong truc giao (Transect) tir duong goc (Baseline)
cit qua cac duong bd (Shorelines) tir d6 ta co thé tinh dugc khoang cach tir cac dudng bo
(Shorelines) dén dudng gbc (Baseline) va duong (Baseline) & day duge chon 1a mot duong
thang song song véi cac dudng (Shorelines). Tir d6 tinh toan duoc muc do thay doi dudng bo
qua cac nam.

3. Két qua va thao ludn
3.1. Bién dong dwong bo ving 1

Ving 1 13 doan bo tir Pam Doi dén x3 Nguyén Huan trong cac nam tir 2008 dén 2015
duong bo lai ¢6 xu hudng x061 16, trung binh x61 16 dat khoang 16 m/ndm, con & giai doan

2015 dén 2017 ciing xdy ra qué trinh x6i 16 nhung mirc d thap hon khoang 8 m/nim (Hinh
3).
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Hinh 3. Bién dong dudng bd ving 1: (a) 2008-2015, (b) 2015-2017.

3.2. Bién déng dwong bo ving 2

Ving 2 nam trong khu vuc cira B6 Dé qua cac nam tir 1989, 1998, 2000, 2004, 2008,
2015, 2017 ciing twong tu nhu ving 1 1a qué trinh x6i 16 chiém uu thé, tuy nhién mic do x6i
10 16n hon. Cy thé, & ving 2 ndm 1989 dén 1998 (Hinh 4a) qué trinh x6i 1¢ chiém uu thé,
trung binh dat khoang 25 m/nam, tir nim 1998 dén 2000 (Hinh 4b), hau hét ciing chi c6 qua
trinh X061 16 xay ra, trung binh x61 1¢ dat khoang 30 m/nam 1én hon nhiéu so véi khu vuc 1.

Tir ndm 2000 dén 2004 (Hinh 5a) ta thdy x6i 10 ciing chiém wu trong giai doan nay, trung
binh dat 32 m/nam, tir ndm 2004 dén 2008 (Hinh 5b) nhin chung duong bo ¢6 xu hudng on
dinh va it thay d6i hon so véi cac giai doan 1989 dén 1998, 19989 dén 2000 va 2000 dén
2004, trung binh x61 16 dat khoang 16 m/nam.

Tir nam 2008 dén 2015 (Hinh 6a) qua trinh x6i 16 ciing chiém uu thé va muc do 16n hon
so voi giai doan 2004 dén 2008, trung binh dat khoang 30 m/nim va tir giai doan 2015 dén
2017 (Hinh 6b) qua trinh x6i 1¢ ciing chiém wu thé, nhung murc d6 x6i 16 thap hon giai doan
2008 dén 2015, trung binh x6i 16 dat khoang 20 m/nam.

QOLAMININT
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Hinh 4. Bién dong duong bo ving 2: (a) 1989-1998; (b) 1998-2000.
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Hinh 5. Bién dong dudng bd viing 2: (a) 2000-2004; (b) 2004-2008.
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Hinh 6. Bién dong duong bo ving 2: (a) 2008-2015; (b) 2015-2017.

3.3. Bién déng dwong bo ving 3

Vung 3 1 doan bo tir xd Tan An cach cira B6 Dé 16 km dén dong miii Ca Mau qua cac
nam tur 1989, 1998, 2000, 2004, 2008, 2015, 2017 cling twong ty nhu vung 1 va 2 1a qua trinh
x6i 16 chiém wu thé va muc do x6i 16 thap hon so véi ving 2.

Cu thé, giai doan tir 1989 dén 1998 (Hinh 7a) ta thiy hau hét x4y ra qua trinh x6i 16, trung
binh dat 16 m/nam, tuy nhién & khu vuc phia miii Ca Mau lai c6 xu hudéng boi tu trung binh
khoang 14 m/nam. Giai doan tir 1998 dén 2000 (Hinh 7b) ciing x4y ra qua trinh x6i 1, nhung
mirc d6 16n hon giai doan 1989 dén 1998 dat khoang 20 m/nim va ciing c¢6 xu hudng bdi tu &
khu vuc phia miii Ca Mau, trung binh dat khoang 14 m/nam.

Giai doan 2000 dén 2004 (Hinh 8a) nhin chung ta ciing thdy qua trinh x6i 1&' chiém wu
thé, tuy nhién muc do lai thip hon so véi 2 giai doan trude d6 1a 1989 dén 1998 va 1998 dén
2000, trung binh x6i 16 dat khoang 10 m/nam, tuy nhién ¢ khu vuc phai miii Ca Mau qua trinh
boi tu lai xay ra nhiéu hon, trung binh dat khoang 22 m/nam. O giai doan 2004 dén 2008
(Hinh 8b) duong bd c6 xu hudng 6n dinh hon so véi cac giai doan trude, mirc do x6i 16 trung
binh dat 7 m/ndm, con & khu vuc phia mtii Ca Mau boi tu xay ra rat manh khoang 38 m/nam.

Giai doan 2008 dén 2015 (Hinh 9a) qua trinh x6i 16 ciing chiém uu thé hon va c6 xu
hudng ting 1én so véi giai doan 2004 dén 2008, trung binh x6i 16 dat khoang 14 m/nim, con
& khu vyce phia mili Ca Mau, qua trinh bdi tu c6 xu huéng giam di so véi giai doan 2004 dén
2008 dat khoang 14 m/ndm. Con ¢ giai doan 2015 dén 2017 ciing twong tu nhu cac giai doan
trén 12 qua trinh x6i 10 cling chiém wu thé dat khoang 16 m/nam, tuy nhién ¢ khu vuc phia miii
Ca Mau qua trinh bdi tu giam rat nhiéu chi con khoang 4 m/nam.
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Hinh 9. Bi¢n dong dudng bo vung 3: (a) 2008-2015; (b) 2015-2017.

3.4. Bién dong dwong bo ving 4

Vung 4 1a doan bo bién Tay Ca Mau c6 2 cira song 16n 1a Ong Trang va Bay Hap, dugc
biéu dién ¢ Hinh 10, 11, 12 va 13 qua cac nam tir 1989-2017. Tir nam 1989-2015 tir miii Ca
Mau dén cira Bay Hap duoc boi tu lién tuc véi cuong do kha manh, tuy nhién ¢ khu vuc miii
d6ng Ca mau thi lai c6 xu hudng x6i 16. Ngoai ra qué trinh bdi tu manh tip trung chu yéu 6 2
khu vuc cira song 16n 13 Ong Trang va Bay Hap hon phia ngoai bd bién. Cu thé, ta chia 13 2
khu vuc 1a phia miii dong Ca Mau va phia tay Ca Mau.

O phia mili d6ng Ca Mau, trong giai doan tir ndm 1989—1998 xay ra qué trinh x6i 16, véi
mirc do dat khoang 65 m/nam (Hinh 10a). Giai doan tir 1998-2004 thi lai c6 xu thé boi, voi
muc dg trung binh dat 40 m/nam (Hinh 10b va 11a). Giai doan 2004—2010 thi qua trinh x61 1&
lai chiém uu thé trung binh khoang 60m/nam (Hinh 11b va 12a). Giai doan 2010-2015 thi lai
c¢6 xu hudng nguoc lai so véi giai doan 2004-2010 14 qu4 trinh bdi tu chiém wu thé dat trung
binh khoang 30 m/nam (Hinh 12b), tuy nhién & giai doan 2015-2017 thi lai xdy ra qua trinh
x01 16 trung binh khoang 24 m/ndm (Hinh 13).

O khu vuc phia tdy Ca Mau, hau hét cac giai doan tir ndim 1989-2015 déu xay ra qua
trinh boi tu va manh nhét ¢ giai doan 1998-2004, tuy nhién ¢ giai doan nim 2015-2017 thi
qué trinh x61 16 lai chiém wu thé hon. Cu thé, giai doan nam 1989-1998 qua trinh bdi tu dat
khoang trung binh 27 m/nam (Hinh 10a), giai doan 1998-2004 boi tu dat trung binh khoang
86 m/nam (Hinh 10b va 11a), & cac giai doan 2004-2010 (Hinh 11b va 12a), 2010-2015
(Hinh 12b) thi lai xay ra qua trinh x6i 16 va bdi tu, tuy nhién qua trinh bdi tu van chiém vu thé
hon dat trung binh khoang 3 m/nam, tuy nhién & giai doan 2015-2017 thi qua trinh x61 16 lai
chiém wu thé hon dat trung binh khoang 10 m/nam.
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Hinh 10. Bién dong dudng bo ving 4: (a) 1989-1998; (b) 1998-2001.
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Hinh 11. Bién dong dudng bd viing 4: (a) 2001-2004; (b) 2004-2008.
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Hinh 12. Bién dong dudng bd viing 4 (a) 2008-2010; (b) 2010-2015.
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Hinh 13. Bién dong duong bo ving 4: 2015-2017.

3.5. Bién déng dwong bo ving 5

Vung 5 1a doan b bién tir huyén Cai Nude dén huyén U Minh. Puong bd & khu vuc nay
it thay doi hon so voi 4 khu vuc truée. Nhin chung ta thdy qua trinh x6i 16 va bdi tu xay ra xen
ké& nhau qua ting giai doan. Cu thé, giai doan 1989—-1998 hau hét chi xay ra qua trinh x6i 16
dat trung binh khoang 25 m/nam, con & khu vuc ctra song Ong Péc thi lai c6 xu hudng mot
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bén x6i 16 va mot bén boi tu (Hinh 14a). Giai doan 1998-2001 qua trinh bdi tu lai chiém wu
thé, dat trung binh khoang 45 m/nim (Hinh 14b). Giai doan 2001-2004 (Hinh 15a),
2004-2008 (Hinh 15b), 2008-2010 (Hinh 16a), 2010-2015 (Hinh 16b), qua trinh x61 16 va
bdi tu xay ra xen k& nhau qua ting giai doan, nhung mirc do khong dang ké dao dong trung
binh khoang 2—8 m/nam. O giai doan 2015-2017 thi hau hét chi c6 qua trinh x6i 16 xay ra, v6i
muc do dat trung binh khoang 38 m/nam (Hinh 17).
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Hinh 14. Bién dong duong bo viing 5: (a) 1989-1998; (b) 1998-2001.
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Hinh 15. Bién dong dudng bd ving 5: (a) 2001-2004; (b) 2004-2008.
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Hinh 16. Bién dong dudng bd ving 5: (a) 2008-2010; (b) 2010-2015.
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Hinh 17. Bién dong duong bo ving 5: 2015-2017.

4. Két luan

Khu vuc Péng Ca Mau, hau hét chi ¢ qua trinh x6i 16 xay ra tir nim 1989-2017, tuy
nhién & khu vuc phia gan mili Ca Mau thi lai xay ra qua trinh boi tu, nhung murc d6 giam dan
qua cac nam. Khu vyc 2 bi x6i 16 nhiéu nhat vai tée do trung binh tir 19892017 dat khoang
31 m/nam va x6i 16 thap nhat 1a & khu vyc 1, trung binh dat khoang 14 m/nam. Ngoai ra, khu



Tap chi Khi twong Thiy van 2021, 721, 66-79; doi:10.36335/VNJHM.2021(721).66-79 78
vuc & phia miii Déng Ca Mau qua trinh x6i 16 va bdi tu xay ra xen k& nhau qua céc giai doan,
nhung x6i 1 van chiém uu thé hon. Pic biét, ta con thy qua trinh x6i 16 & khu vuc nay van
tiép tuc trong tuong lai.

Khu vuc phia Tdy Ca Mau, nhin chung qué trinh bdi tu chiém wu thé hon so v6i qué trinh
x01 16 trong giai doan 19892015, tuy nhién ¢ nhitng nam tré lai ddy 2015-2017 thi qua trinh
x6i 10 lai chiém wu thé hon. O khu vuc 4 trung binh bdi tu trong giai doan tir 1989-2015 1a
khoang 33 m/nam, & giai doan 2015-2017 trung binh x6i 16 dat khoang 10 m/nam. O khu vuc
5, giai doan 1989—1998 hau nhu chi c6 qué trinh x6i 16 xay ra trung binh dat 24 m/nim, tuy
nhién & giai doan tir nam 1998-2015 thi qua trinh x6i 16 va boi tu lai xay ra xen k& nhau véi
mirc d6 twong d6i thap, & giai doan 20152017 qua trinh x6i 16 lai xay ra kha manh mé, trung
binh dat khoang 38 m/ndm. Pac biét, & khu vuc 4 qué trinh bdi tu con tiép dién trong tuong
lai, con & khu vuc 5 thi lai ¢6 xu hudng x6i 16 va bdi tu qua tudng giai doan.

[11] dd x4y dung dugc ban d6 duong by nam 1995, 2000, 2005, 2010 bang anh vién
tham, Két qua, cho thdy qua trinh x6i 16 xay ra ¢ bién Dong tinh Ca Mau va Bac Liéu va qua
trinh boi tu xdy ra & ving bién Tay Ca Mau. [12] chi ra ¢ phia Bong Ca Mau 1a khu vye chu
yéu xay ra qua trinh x6i 16 voi tdc 6 10n nhat 1a 33-66 m/nam, con & phia b ' Tay tai mui Ca
Mau va viing bo bién tiép giap vinh Thai Lan xay ra hién twong boi tu véi toc do boi tu 16n
nhat tai DAt Miii va ctra Bay Hap 12 40-89 m/nidm qua cac nim 1979, 1989, 1997, 2012 bang
anh v¢ tinh.
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Analysis and evaluation of erosion and deposition processes in Ca
Mau by remote sensing and GIS

Nguyen Tien Thanh'

! Faculty of Physics and Engineering Physics, VNUHCM-University of Science;
ntthanh@hcmus.edu.vn

Abstract: Shoreline extraction using remote sensing and GIS technology is essential to
assess shoreline changes quickly and promptly. Ca Mau is an area with 3 sides bordering the
sea, so there is always an erosion and deposition process that occurs strongly. The study
used remote sensing and GIS images to map shoreline changes in the Ca Mau area. The
results showed that the shoreline in the Ca Mau area was quite complicated. Specifically, in
the area in the East of Ca Mau from Dam Doi to Ngoc Hien, most of the erosion process
occurred from 1989-2017, However, the deposition process occurs at the tip of Ca Mau. In
the western of Ca Mau from Ca Mau cape to U Minh district, the deposition process
prevailed in the period 1989—2015 but in the period from 2015-2017, the process of erosion.
This is one of useful information for local authorities to have solutions for coastal area
planning and management.

Keywords: Shoreline extraction; GIS; Erosion; Deposition; Ca Mau.



