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Tém tat: Rt trich duong bo dua trén cong nghé vién tham két hop GIS duoc danh gia 1a
mot trong s6 cac phuong phap tiép can xac dinh duong bo bién kha don gian nhung rat hiéu
qua trén pham vi rong 16n. Bai bao sir dung anh Landsat nim 2000-2021 dé rat trich va
phan tich dién bién dudng bd tai khu vic tinh Quang Nam. Két qua cho thiy dudng bo tinh
Quéng Nam xay ra 2 qué trinh x6i 16 va boi tu nhung qua trinh x6i 16 chiém wu thé hon.
Dic biét, khu vic Bic Cira Pai x6i 16 chiém wu thé hon dao dong khoang 2,1-14,8 m/nim
va muc do giam dan qua cac nam, khu vyc Nam Cira Dai x6i-bdi xay ra xen k& qua timng
giai doan va mirc d6 ciing giam dan qua cac nam, khu vue Duy Hai voi Tam Tién duong bo
tuong dbi 6n dinh nhung x6i 1& van chiém wu thé dao dong khoang 2,6-5,6 m/nam con boi
tu dao dong khoang 1,6-4,1 m/nam, & khu vuc Tam Tién dén Tam hoa x6i-boi x4y ra xen
k& voi mire d6 x06i 16 khoang 1,6-7,4 m/nam, bdi tu khoang 1,4-5,3 m/nam. Nhin chung, 4
giai doan ¢ ca 4 khu vuc tir nam 2000-2021 duong bo x6i 16 khoang 2,4 m/nam, bdi tu
khoang 2,3 m/nim va dan dat trang thai can bang. Két qua nghién ctru co thé dong gop
nhitng thong tin hitu ich cho cac co quan chirc ning cua dia phwong dé c6 nhing giai phap
quy hoach va quan 1y ving ven bo.

Tiur khoéa: Rt trich duong bo; GIS; Xoi 16; Bdi tu; Quéang Nam.

1. Mé diu

Quang Nam Ia tinh thudc duyén hai Nam Trung Bo, c¢6 02 thanh phd 16n 1a Hoi An va
Tam Ky thudc dai ven bién, vdi dudng bd bién dai 80 km (phan trong luc dia) va nhiéu cira
song 12 noi ¢ tiém ning 16n vé phat trién du lich, déng vai trd quan trong trong su phat trién
kinh té—x4 hoi ctia dia phuong va trong khu vue [1].

Trong nhitng nim gan day, do diéu kién thoi tiét cuc doan, nang han kéo dai vao mua
kho, mua mua chiu sy tic dong cua gio mua Pong Béc, ap thap nhiét d6i va thuong co gio
béo, di tic dong manh dén ving ven bién tinh Quang Nam dan dén tinh trang x6i 1& dién ra
rat nghiém trong véi cudng do ngiy cang manh hon, anh huong dén doi sdng va tai san cta
ngudi dan ving ven bién [1]. Do d0, quan tric dién bién su thay d6i dudong bd khu vuc Quang
Nam 1a can thiét cho cong tac quan 1y bén viing duong bd & khu vyuc nay.

Cong nghé theo ddi bién dong duong bd duge ap dung rong rii trén thé gidi, hién nay
d3 c6 rat nhiéu nghién ctru st dung dit liéu vién tham dé phan loai nudc dét tir anh vé tinh da
thoi gian két hop vai thong tin dia 1y (GIS), sau d6 chong xép dé nhan dang va danh gia bién
dong duong bo. Cu thé, [2] di sir dung anh Landsat két hop v6i GIS dé nghién ciru sy thay
d6i duong bd & cira song Goksu tr ndm 1984-2011. [3] da rat trich dudng bo tir anh vé tinh
da thoi gian (7 ETM+) két hop v6i GIS dé nghién ctru sy thay d6i dudng bo bién Marina tir
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nam 2009 dén nam 2019. [4] d nghién ctru va trinh bay sy thay doi dudong bo bién Yanbu tir
niam 19652019 bang anh vé tinh Landsat va GIS.

Bén canh d6, di co rat nhiéu nghién ctu vé bién dong duong bo dugce thuc hién & Viét
Nam trong nhitng ndm gan day. Cu thé, [5] di tinh toan toc do va xu hudng thay doi ciia bd
song Hong tir khu vic Son Tay dén Gia Lam (Ha Noi) bang anh vién tham giai doan 2007—
2016 két hop véi hé thong thong tin dia 1y (GIS). [6] da sir dung céc chi s6 nudc nhu NDWI,
MNDWI, AWEI tir anh vién tham Landsat 8 dé x4c dinh ranh gidi nudc va dét trén vung bd
bién Ty Viét Nam. [7] dd str dung anh vién tham két hop vai khao sat duong bo bang DGPS—
Promark2 két qua cho thiy tbc d6 x6i moi 16n hon téc d6 bdi tu & khu vuc Cira Pai voi
nguyén nhan chinh 1a do cac cong trinh x4y dung va tac dong cia song. [8] da sir dung vién
tham két hop voi mo hinh Delft3D va Mike 11 dé xac dinh nguyén nhan va ché d6 x6i 10 va
bdi tu & khu vuc Cira Dai, cho thiy qua trinh x6i-boi xay ra miia Dong Béc v6i nguyén nhan
do tic dong clia song mua gié Poéng Bic véi do cao song xap xi 5 m véi tan suat hon 70%.
[0] d4 st dung K§ thuat Hé thong Phéan Tich Bo bién K§ thuat s6 (DSAS) dé tinh toan thong
ké ti 18 thay doi bo bién Quang Nam tir 1990-2019, cho thay bo bién Quang Nam x6i 16 va
bdi tu trong ba thap ky qua va x6i 16 nghiém trong nhit ¢ phia Bic Cira Dai, trong khi sy tién
trién duong b dugc ghi nhan & khu vuc phia Nam. [10] dd st dung mé hinh Telemac két
hop véi modun thiy dong Iuc hoc va song dé nghién ctru khu vuc Ctra Pai, cho thay xu
huong chinh cta dong chay va song hudng vé phia Nam, din dén x6i 16 dic biét vao mua
gi6 Pong Béc va ciing bdi lang & vung ctra song.

Nhin chung, phuong phap vién tham cho thay hiéu qua trong cong viéc giam sat va danh
gia bién dong dudng bd trong pham vi rong 16n. Vi vy bai bao nay nham muc dich két hop
anh Landsat véi hé thong thong tin dia 1y (GIS), dé gidam sat bién dong duong bo tinh Quang
Nam phuc vu cho viéc phan tich, danh gia dién bién x6i 16 va boi tu & khu vuc nay trong giai
doan tir nam 2000-2021.

2. Khu vwe va phwong phap nghién ciru

2.1. Khu vuc nghién curu

Quang Nam nam ¢ toa do dia 1y 14°54° dén 16°13” vido Bic va 107°3” d&én 108°45” kinh
d6 Pong, c6 dién tich tu nhién 1a 10.438 km va dén s6 1a 1,46 triéu nguoi [11] (Hinh 1). [12]
Vi d6 twong dbi thap nén hang nam nhan dugc lugng birc xa phong phu, ddng thoi gan bién
nén chiu sy tac dong cua nhiéu yéu té thoi tiét khi hau khac nhau nhu mua Pong Béc va Tay
Nam.

Hinh 1. Vi tri dia 1y tinh Quang Nam [13].
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Ngoai ra, hang nim bdo, p thip tac dong dén Quang Nam nim nhiéu 2-3 dot, ndm it
thi 1 dot. Tdc d6 gi6 trung binh 1,8 m/s & Tam Ky va 1,3 m/s & Tra My. Tc do gié manh
nhat tir thang 5—11 & Tam Ky va 2-3 & Tra My. Bén canh d6, anh hudng ctia myc nudc bién
dang va tac dong cua bién d6i khi hau di va dang la mdi de doa ddi voi su ton tai cla phé )
Hoi An, M¥ Son, cac cong trinh phuc vu du lich...

Bién dong duong bo tinh Quang Nam nhitng nim gan day dién ra ngay cang nghiém
trong, dé tinh toan su dién dong duong bo, ta chia khu vyc nghién ctru lam 4 khu vuc nho.
Khu vye bd bién tir x3 Dién Ngoc dén Bic Ctra Pai (TP. Hoi An) (khu vuc 1), khu viec Nam
Ctra Pai dén Duy Hai (khu vuc 2), khu vuc Duy Hai dén Tam Tién (khu vuc 3) va khu vuc
Tam Tién dén Tam Hoa (khu vuc 4) (Hinh 2), trong d6 khu vuc 1, 2 va 4 1 3 khu vyc chiu
anh hudng truc tiép boi clra song con khu vye 3 1a khu vuc khong chiu tac anh hudng truc
tiép cuia cira song.

108°20'0"E 108°30'0"E 108°40'0"E

15°50'0"N 16°0'0"N

15°40'0"N

0"N

15°30"

30

Hinh 2. Khu vuc nghién ctru.
2.2. Di¥ kiéu va quy trinh thuc hién

2.2.1. Dir ligu

Dir liéu vién tham sir dung trong nghién ctru 1a Landsat 8, cac anh da dugc nén chinh va
theo hé quy chiéu WGS-84 UTM, 4p dung cho mui 48. Chat lugng anh rat tt va it bi anh
hudng boi miy, swong mil. Ngudn dit liéu anh Landsat dugc thu thap tir trang wed ciia Co
quan dia chat Hoa Ky (USGS: http://www.glovis.usgs.gov) v&i d6 phan giai 1a 30 m.

Béng 1. Thu thap anh vién tham

Khu vue Ngay thu dnh D§ phéan giai khong gian Anh Landsat
19/04/2000 30m LCO05
16/07/2005 30m LCO0S5
Quang Nam 30/07/2010 30m LCO0S5
13/08/2015 30m LCO8

30/09/2021 30m LCO08
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2.2.2. Quy trinh thuc hién

Nghién ctru sir dung céng cu ENVI 4.7 dé xtr 1y anh vién tham qua cac bude:

- Hiéu chinh hinh hoc: nhdm loai bo nhitng sai léch xay ra trong qua trinh chup anh va
dua anh vé toa d chuan c6 thé tich hop véi cac ngudn dir liéu khéc.

- Chuyén d6i dang s6 sang gia tri phan xa phd, dé giam sy khac biét gia tri phan xa phd
ctia d6i tuong & cac loai sensor khac nhau va giam sy khac biét gitra cac anh khac nhau.

- X dung cong cu Band Math dé tao ra anh c6 céc chi sd tach biét gitia dat va nude va
cudi cung 1a rat trich dudng bo bﬁng cong cu Contuor Line (Hinh 3-5) dé 1am noi bat duong
bo trong anh ty so (Hinh 6). Cu thé, sau khi phan tach nudc va dat sé sir dung cong cu contour
line dé hién thi tit ca cac ngudng contour line (Hinh 4), sau d6 chon ngudng contour line
thich hop dé rit trich dudng bo va phan tich (Hinh 5).
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Contour Lines..,

—- -0 Band Math ((B6+B7)/B3)
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Region of Interest...
Vectors... : L
OK || Cancel

Hinh 3. Chon 1énh thyc hién Contour Line.

Hinh 4. Trudc khi chon ngudng thich hop.

Hinh 5. Sau khi chon ngudng thich hop.
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Thu thap anh vé tinh Landsat:

¥
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Hinh 6. Quy trinh thyc hién va dit lidu anh vién tham.

Sau khi it trich duong bo clia cac anh vién tham & khu vuc Quang Nam ta s& danh gia
dugc bién dong dudong bo & khu vyc d6. Tuy nhién danh gia bién dong duong bd chi mang
tinh khach quan khong dinh luong mét cach rd rang. Bé ¢ thé danh gia sy bién dong duong
bd mot cach dinh luong ta can phai st dung cong cu DSAS (Digital Shoreline Analysis
System—Hé thong phan tich dwong bo ky thudt sé) gitp cho ngudi st dung c6 thé tinh toan
duge mirc do thay doi dudng bo theo thoi gian dya vao vi tri phirc tap ctia duong bo [ 14].

Pé van hanh duoc cong cu DSAS nay dau tién phai tao ra 2 thudc tinh 1a dudng bo
(Shorelines) va dudng goc (Baseline) trong d6 duong bo la noi chira cac duong bo da dugc
chon ra tir vién thidm con dudng goc 1a dudng duoc tao ra do nguoi st dung thiét 1ap voi muyc
dich 1a tao ra cac dudng truc giao (Transect) tir duong goc cét qua cac /dudng bo tir do6 ta co
thé tinh duoc khoang cach tir cac dudong bo dén duong gbe va duong gbe ¢ day duge chon la
mot dudng thing song song véi cac dudng bod. Tir d6 tinh toan duoc mirc d6 thay ddi dudng
bo qua cac nam.

3. Két qua va thao luin

3.1. Bién dong dwong bo khu viee 1

Khu vye 1 tir x3 Dién Ngoc dén Béc Cira Dai trong cac nam tir 2000 dén 2021 duong bd
xay ra qué trinh x6i 1 va bdi tu, nhung qua trinh x6i 16 chiém wu thé hon so véi qué trinh
bdi ty, voi x6i 16 dat khoang 3,9 m/nam, boi tu dat khoang 1.0 m/nam va x6i 16 xay ra chu
yéu 0 khu vuc phia Bic Cira Pai. Cu thé, giai doan 2000-2005 x06i 16 dat khoang 7,8 m/nam,
boi tu khoang 4 m/nam, con ¢ khu vuc Biéc Cura Pai thi x6i 1&' manh dat khoang 14,8 m/nam
(Hinh 7), & ndm 2005-2010 x6i 16 khoang 9,2 m/nam, boi tu khoang 6.5 m/nam, khu vuyc
Bic Cura Dai x6i 16 khoang 13,8 m/nam (Hinh 7), giai doan 2010-2015 x6i 1¢6 khoang 7,1
m/nam, boi tu khoang 2,5 m/nam, & khu vuc Bic Cira Pai x6i 16 khoang 4,6 m/nam (Hinh 8)
va & giai doan 2015-2021 x6i 16 khoang 3,6 m/nam, boi tu khoang 2,9 m/nam, khu vuc Bic
Ctra Pai x6i 16 2,1 m/nam (Hinh 8). Nhin chung qua trinh x6i 16 qua cac giai doan giam dan,
con boi tu thi lai dan xen tang giam. [15] da cho théy tde d6 x6i 1o & khu vuc tir xa Dién
Ngoc—Béc Cua DPai x6i 16 khoang 9.31 m/ndm, x6i 16 manh nhat khoang 18,6 m/nam giai
doan 2005-2018, ngoai ra xu huéng x6i 16 con c6 sy tuyén tinh ting qua cic nam. [16] da
cho thay tinh trang x6i 16 manh vao mua gié Pong Béc trong giai doan 2002-2017 doan bd
bién chay doc theo duong Au Co tir Cira Dai vé phia Pa Nang khoang gan 2 km bi x6i 16
manh, nhidu doan bi 14n sdu vao dit lién c6 noi 1én t&i 100 m.
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Hinh 7. Bién dong dudng bo khu vie 1 nam: (a) 2000-2005; (b) 2005-2010.
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Hinh 8. Bién dong duong bo khu vue 1 nam: (a) 2010-2015; (b) 2015-2021.

3.2. Bién dong duwong bo khu vie 2

O khu vuc 2 tir phia Nam Cira Dai dén bai bién Duy Hai qué trinh x6i 16 va bdi tu xay
ra xen k& nhau v6i mirc d6 tuong dbi ddng déu tir nam 2000-2021, x6i 16 dat 5,9 m/nim con
bdi tu dat 6,2 m/nam. Cu thé, giai doan 20002005 bdi tu chiém wu thé khoang 21 m/nam &
khu vue Nam Cira Pai, x6i 16 khoang 3 m/nam (Hinh 9), giai doan 2005-2010 x6i 1¢ chiém
wu thé khoang 26 m/nam & khu vuc phia Nam Cira Pai con boi tu 2,8 m/nam (Hinh 9). O giai
doan 2010-2015 x6i 16 chiém uu thé khoang 9.9 m/nam & Nam Cua Dai, boi tu 2,4 m/ndm
(Hinh 10), giai doan 2015-2021 dudng bd c6 xu hudng on dinh hon véi x6i 16 dat 4,2 m/nam
va bdi tu dat 4,7 m/nim (Hinh 10). Nhin chung ¢ khu vuc 2 qua trinh x6i 16 va boi tu déu co
xu hudng giam dan va duong bd dan on dinh hon. [17] da cho thdy duong bo phia Nam Ctra
Dai giai doan 1965-2003 lién tuc dugc boi tu khoang 12 m/nam. [18] cho théy qua trinh x0i
16 dién ra voi quy mo rong hon va khdc 1iét hon tai cac khu vue x3 Duy Hai, Tam Hai, Tam
Quang.
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Hinh 9. Bién dong duong bd khu vye 2 nam: (a) 2000-2005; (b) 2005-2010.
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Hinh 10. Bién dong duong bo khu vye 2 nam: (a) 2010-2015; (b) 2015-2021.

3.3. Bién dong dwong bo khu viee 3

Tir Duy Hai dén béi bién Tam Tién & khu vuc 3 trong giai doan tir 2000-2021 qua trinh
x6i 16 va boi tu xay xen k& nhau, tuy nhién muc d6 twong ddi thap va dudng bd c6 xu hudng
6n dinh hon so véi 2 khu vue truée d6, x6i 16 dat 1,7 m/nam va boi tu dat 1,1 m/nam. Cuy thé,
giai doan 2000-2005 qua trinh x6i 16 dat 2.6 m/nam va bdi tu dat 4,1 m/nam (Hinh 11), &
giai doan 2005-2010 x6i 16 dat 5,6 m/nam va bdi ty dat 4,6 m/ndm (Hinh 11). Giai doan
2010-2015 x6i 1& dat 4,1 m/ndm con boi tu dat 3,9 m/nam (Hinh 12), giai doan 2015-2021
x6i 16 dat 4,3 m/nam, bdi ty dat 1,6 m/nam (Hinh 12). [18] cho thiy doan bo bién kéo dai tir
xa Duy Hai dén xi Tam Tién va bo dong x4 Tam Hai ludn c6 hién twong x6i 16 va bdi tu dién
ra dan xen theo khong gian va thoi gian. Tuy nhién, & mot sb doan di c6 cong trinh bao vé
bo nhung van bi séng pha hoai trong thoi gian c6 gié bio.
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Hinh 11. Bién dong dudng bd khu vyc 3 nam: (a) 2000-2005; (b) 2005-2010.
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Hinh 12. Bién dong duong bo khu vue 3 nam: (a) 2010-2015; (b) 2015-2021.

3.4. Bién dong duong bo khu vuc 4

O khu vuc 4 tir Tam Tién dén Tam Hoa qua trinh x6i 16 va bdi tu xay ra xen k& trong
giai doan tir 2000-2021 véi boi tu dat 2,1 m/nam con x6i 16 dat 1,9 m/nam. Cu thé, giai doan
2000—2005 bdi tu chiém wu thé dat khang 5,3 m/nam con x6i 16 dat 1,6 m/nam (Hinh 13),
giai doan 2005-2010 x6i 1& chiém wu thé dat khoang 7,4 m/nam, boi tu dat 2,7 m/nim (Hinh
13). O giai doan 2010-2015 x6i 16 va boi tu xay ra tuong doi déng déu, x6i 16 dat 2,5 m/nim
con boi tu 2,3 m/nam (Hinh 14), giai doan 2015-2021 x6i 16 chiém uu thé hon, x6i 16 dat 4,8
m/nam con boi tu dat 1,4 m/nam. Nhin chung & khu vuc 4 qua trinh x6i 16 xay ra ting giam
qua cac giai doan, con qua trinh bdi tu c6 xu hudng giam din qua cac giai doan va bdi tu tap
trung chi yéu ¢ khu vuc cira song Truong Giang. Tong thé tir khu vue x3 Dién Ngoc dén Tam
Hoa & 4 giai doan tir nam 2000—2021 xay ra qua trinh x0i 16 va boi tu, vdi x6i 16 dat khoang
2,4 m/nim con qua trinh bdi tu dat 2,3 m/ndm va dan dat trang thai cin bang.
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Hinh 13. Bién dong dudng bd khu vuce 4 nam: (a) 2000-2005; (b) 2005-2010.
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Hinh 14. Bién dong dudng bd khu vyc 3 ndm 2010 — 2015 va 2015 — 2021.

4. Két luan

Nhin chung khu vuc du‘o‘ng bo bién tinh Quang Nam déu xdy ra 2 qua trinh x6i 16 va bdi
tu, tuy nhién qué trinh x6i 16 chiém wu thé hon & ca 4 khu vyc. Déc biét, khu vuc Bic Cura
Pai bi x6i 16 nghlem trong nhung muc d6 cling glam dan qua cac giai doan con ¢ khu vye
Nam Cua Dai x06i 16 va boi tu xen ké qua tung giai doan, khu vyc Duy Hai dén Tam Tién
duong bo tuong d6i 6n dinh hon nhung x6i 16 van chlem vu thé con ¢ khu vuc Tam Hoa x6i—
bdi cung x4y ra xen k& nhung boi tu chiém wu thé hon va tap trung chu yeu & khu vuc gan
ctra séng Truong Giang.
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Tir cac két qua thu duoc, can tiép tuc giam sat, nghlen ctru va danh gia bién dong duong
bo tinh Quang Nam trong thoi gian toi dé klp thoi co nhung glal phéap phong chong x6i 16 dé
han ché anh huong to1 co sO ha tang va nguoi dan sinh song ving ven bién.

Han ché va huong phat trién:

- Anh vé tinh ¢6 do phan giai khong glan O muc trung binh do do can c6 anh c6 do phan
gidi cao hon dé phan tich, cung nhu ting muc do tin cay cho két qua.

- Can khao sat thém so liéu thuc do duong bo & khu vuc nghién ctru dé so sanh v&i két
qua anh vién tham tur d6 thém d¢ tin cay cho két qua rut trich duong bo tir anh vién tham.

Dong gop cua tac gla Xay dung y tuéng nghién ciru: N.T.T.; Lya chon phuong phép nghién
ctu: N.T.T.; Xir Iy s6 li€u: N.T.T.; Tinh toan: N.T.T.; Phan tich két qua: N.T.T.; Viét ban
thao bai bao N.T.T.; Chinh stra ba1 bao: N.T.T.

Loi cam on: Nghién ciru dugc tai trg boi Truong Dai hoc Khoa hoc Ty nhién, DPHQG-HCM
trong khuon khd Dé tai ma s6 T2021-03.

Loi cam doan: Téc gid cam doan bai bdo nay la cong trinh nghién ctru cua tac gia, chua
dugc cong bd ¢ dau, khong sao chép tir cic nghién ctru trude day; khong c6 su tranh chép loi
ich trong nhom tac gia.
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Analysis and assessment of erosion and deposition in Quang Nam
province by remote sensing and GIS
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Abstract: Shoreline extraction based on remote sensing technology combined with GIS is
evaluated as one of the approaches to defining coastlines quite simply but very effectively
on a large scale. The article uses Landsat images from 2000 to 2021 to extract and analyze
shoreline changes in Quang Nam province. The results show that the coastline of Quang
Nam province has two processes of erosion and deposition, but the erosion process is more
dominant. In particular, in the North Cua Dai area, erosion is more dominant, fluctuating
from 2.1 to 14.8 m/year and decreasing over the years, while in the Southern Cua Dai area,
erosion and deposition occurs alternately through stages and levels. The degree also
decreases over the years, in Duy Hai and Tam Tien areas, the shoreline is relatively stable,
but erosion still prevails, fluctuating around 2.6-5.6 m/year, while accretion fluctuates
around 1.6—4.1 m/year. in the area of Tam Tien to Tam Hoa, erosion - deposition occurs
alternately with the erosion rate of about 1.6-7.4 m/year, deposition of about 1.4-5.3
m/year. In general, in 4 stages in all 4 regions from 2000 to 2021, the shoreline erodes about
2.4 m/year, deposition is about 2.3 m/year and gradually reaches equilibrium. Research
results can contribute useful information to local authorities to have solutions for planning
and managing coastal areas.

Keywords: Shoreline extraction; GIS; Erosion; Deposition; Quang Nam.



