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Tém tat: Nghién ctru duge tién hanh nham danh gia xu thé x6i, boi khu vuc cira song Co
Chién giai doan 1973-2018. Nghién ctru duoc dua trén su két hop gitta mo hinh thity dong
luc thudc ho nha MIKE dugc phat trién bai Vién Thuy Luc Pan Mach va phan tich anh v¢
tinh (Google Earth) va anh vién tham (Landsat 7-ETM, Sentinel-2) dé xac dinh xu thé boi—
x6i khu vuc nghién ctru. Két qua cho thay, khu vuc nghién ciru da xay ra xu thé x6i 10 va
boi tu dan xen nhau. Cu thé, boi tu da x4ay ra tai mot s6 khu vuc nhu cira Cung Hau, cubi cu
lao Long Tri, cudi doan song thudc xa Long Hoa, con Nghéu, va con Vuot thude xa Hiép
Thanh véi toc do trung binh khoang 0,03-0,20 m/ndm. Trong khi d6, x6i 16 cling dugc xac
dinh x4y ra tai doan dau cu lao Long Tri thudc thanh phé Tra Vinh, cubi cdn Chim, cdn
Phung, con Nghéu va song Co Chién doan qua xa Hoa Minh, Long Hoa thudc huyén Chau
Thanh, xa Hi€p Thanh thudc thi xa Duyén Hai voi tdc do trung binh khoang 0,05-0,26
m/nam. Nhin chung, su két hop giita mé hinh s va anh vién tham goép phan ciing cd mirc
do tin cay cia mo hinh thuy dong luc trong mo phong dién bién hinh thai song.

Tiur khéa: Boi, x06i; cira song Co Chién, bién doi khi hau, nudc bién dang.

1. Mé diu

Bién d6i khi hau (BDKH) dugc nhan dinh dang gy anh hudng sau rong dén nhiéu mit
ctia doi séng dan sinh [1-3]. Nhimng hoat dong ctia con ngudi ciing da giy ra cac tic dong
16n dén hé thong khi hau, dic biét ké tir thoi ky tién cong nghiép nhitng nam 1750. Theo Uy
ban lién Chinh phii vé bién d6i khi hau (IPCC), sy gia tang khi nha kinh tir nhitng nam 1950
cht yéu c6 ngudn goc tir cac hoat dong cua con ngudi. Theo IPCC [4] mdt trong sb céc
nguyén nhan chinh cia sy nong 1én toan ciu trong giai doan hién nay bat ngudn tir sy gia
tang khi nha kinh c6 ngudn gc tir hoat dong ctia con nguoi. Hé qua 1a BPKH da va dang tac
dong tryc tiép dén doi song kinh té—xa hoi va moi trudng toan cau [5-6].

Trong nhitng nim gan day, tan suat xuat hién va cuong do cua cac thién tai xay ra & Viét
Nam trong d6 bdo, mua cuc doan, x4i 16, sat 10, ngdp va xam nhép man dugc nhén dinh c6
xu huéng ngay cang gia tang, gy nhiéu ton that ve€ nguoi, tai san, co so ha tang, tac dong
xau dén moi truong va tiém an cac rii ro cho doi song nhan dan, de doa nghiém trong viéc
thuc hién cac muc tiéu thién nién ky va sy phét trién bén viing ciia dat nudc [6-9]. X6i 16 va
bbi tu bo va long song ven cac vung ctra séng dudi anh hudng cua mye nude bién ting do su
am 1én toan cau dugc danh gia s€ gia tang cdc rui ro anh huong dén cac hoat dong san xuat
va sinh hoat ctia ngudi dan sng ven cac khu vuc vira dugc dé cap.

Tap chi Khi twong Thuy van 2021, 726, 36-46; doi:10.36335/VNJHM.2021(726).36-46 http://tapchikttv.vn/



Tap chi Khi twong Thiy van 2021, 726, 36-46; doi:10.36335/VNJHM.2021(726).36-46 37

Trong nhitng thap nién gan day, cic mo hinh thily dong luc va hinh thai song hai chiéu
(2D) nhu CCHE2D, Deflt2D hay MIKE2D dugc danh gia 1a mot trong sd cac cong cu hd tro
hiéu qua [8, 10-11] trong cac nghién ctru dién bién hinh thai song ving dong bing hay khu
vuc cac cira song [2, 8, 12]. Cac mo hinh trén ¢6 kha ning mo phong dién bién hinh thai song
véi két qua c6 d9 tin cay cao [12—13]. Trong d6, MIKE 1a bd ph?m mém phat trién béi Vién
Thuy Luc BDan Mach dugc danh gia 1a by cong cu da chire nang dugc su dung rong rai trong
cac nghién ctru vé thuy dong luc [11, 14], van chuyén tram tich va bién d6i hinh thai long
dan ciing nhu day song kha higu qua [10, 13].

Nghién ctru [14] dd tién hanh so sanh cac mé hinh sé 2D nhu CCHE2D, Delft2D,
MIKE21 va Telemac2D dé mo phong cac qua trinh thity dong lyc, kha nang van chuyén trém
tich va sy thay doi hinh thai song. Langendoen da bao céo rang mo hinh 2D mé phong tot
céc qua trinh thily dong luc hoc va van chuyén bun cat. [ 14] tién hanh nghién ctru van chuyén
bun céat doc theo cac dudng bo ¢6 hinh dang tily ¥, dua trén mé hinh phd séng va mo phong
van chuyén trim tich phéan giai theo pha song. [15] da st dung mé hinh MIKE2D mé phong
cac qua trinh thiy dong luc cua khu vuc ven bo vinh Bengal. [13] da 4p dung mo hinh
MIKE21C mé phong cac qua trinh thity dong luc va van chuyén tram tich cho khu vuc ha
luu song Koiliaris ¢ Crete, Hy Lap. Nam 2018, [11] da ap dung mo hinh MIKE21C danh gia
su bién d6i hinh thai song trong mot song thudc Dia Trung Hai. Méi day nhat, [12] da sir
dung mo hinh MIKE21 FM dé mé phong dong chay cia mot doan séng, voi cac mat cit
ngang phtc tap. Trong khi do, [10] da 4p dung mé hinh MIKE21 dé mé phong ché do dong
chay cua luu vuc song Kissimmee Kkét hop voi st dung anh vién tham. Bén canh d6, khu vuc
ctra song CO Chién da duoc nghién ciru [ 16] thuc hién trong dé tai cdp Bo nhim nghién ciru
bién dong hinh thai cira soéng C6 Chién dudi tac dong thuy dong luc hoc.

Trong nghién ctru ndy, md hinh MIKE1D/2D két hgp phan tich anh vé tinh, anh vién
tham nham xac dinh dién bién boi x6i khu vue cira C6 Chién trén thuc té véi toe do bao nhiéu
va xac dinh d¢ chinh xac cua cac két qua duoc mod phong bang mé hinh dudi cac tac dong
ket hop cua cac yéu tb thuy dong lyc nhu: song, dong triéu, truong dong chdy va véan chuyén
tram tich. Tir 6 nham hd trg cac co quan chirc ning trong viéc 1ap ké hoach cac dy an k§
thudt ciing nhu dua ra cic giai phap bao vé bd séng phi hop, chdng lai sy suy thoai va giup
6n dinh hinh thai song.

2. Phwong phap nghién ciru

2.1. Khu vuc nghién ciru

Khu vyc nghién ctru thudc khu vuc ctra song C6 Chién bao gﬁ‘)m cac huyén Chau Thanh,
Cau Ngang, thi x4 Duyén Hai, tinh Tra Vinh. Pham vi nghién ctru nhu (Hinh 1), trai dai tir
khu vic Con Co (huyén Chau Thanh) kéo dai vé phia ctra song khoang 30 km, dén khu vuc
thugc xa Hi€p Thanh (thi xa Duyén Hai) tinh Tra Vinh.

2.2. Phuong phap nghién ciiu

2.2.1. Phuong phap mo6 hinh toan

Dé thuc hién nghién ctru ngay, ho mo6 hinh MIKE do Vién Thuy Iyc Pan Mach phat trién
da duoc ap dung. Cu thé, nhom cac mé hinh bao gém: M6 hinh MIKE-1D dugc ap dung cho
hé théng séng kénh toan khu vuc Ddng bing séng Ciru Long cho muc dich xdy dung bién
thity luc (lvu lugng dong chay) cho mé hinh van chuyén bun cat va module MIKE— 1THD
dugc sir dung trong m6 hinh nay. M6 hinh MIKE-2D dugc ap dung mé phong chi tiét khu
vire cua song C6 Chién dé tinh toan ché d6 thay dong luc va van chuyén bun cat ving cira
song. Cudi cung, md hinh MIKE-21/3 FM duoc str dung dé chay tich hop ba module thuy
dong luc, séng va van chuyén bun cat qua d6 danh gia cac yéu td tac dong 1én ché do thuy
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dong lyc va dién bién boi, x6i cho khu vuc nghién ctru. Module MIKE 21 FM HD, SW va
MT s€ dugc sir dung trong mo hinh nay.
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Hinh 1. Ban d khu vuc nghién ctu.

2.2.2. Phuong phép phan tich anh vé tinh va anh vién tham

Phuong phép tiép can: anh vé tinh va anh vién tham duoc thu thap Google Earth Pro va
USGS (Cuc diéu tra dia chit Hoa Ky), sau d6 dugc hi€u chinh vé cung h¢ toa do toan cAu
UTM WGS 84. Cudi cing, tién hanh trich xuat ty dong ranh gi6i giita nudc va bo dat véi
khu vuc song, giita nudc va bo bién cat dé xac dinh vi tri dudng bo anh riéng biét chua ghép
va tong hop két qua trich xuat dé thé hién vi tri duong bo. Cac két qua md phong tir mo hinh
toan két hop anh trich xudt tir vé tinh dé xay dung ban d6 phan bé tram tich day, hién trang
va xu thé x6i 16 va bdi tu khu vire nghién ctru thong qua phan mém ArcGIS (phién ban 10.1).
Quy trinh cac budc tién hanh mo phong dién bién hinh thai song thong qua sy két hop gitta
mo hinh toan, anh v¢ tinh va ph?m mém ArcGIS dugc minh hoa & hinh 2.
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Hinh 2. Quy trinh c4c budc tiép cin nghién ciru.




Tap chi Khi twong Thiy van 2021, 726, 36-46; doi:10.36335/VNJHM.2021(726).36-46 39

2.2.3 Thu thép dit liéu dau vao

Thu thép anh v¢ tinh: Trong nghién ctu nay, mot khu khu vuc c6 kich thude 36km x
36km dai x rong duoc lya chon dé phan tich anh vé tinh chup qua céac thoi ky. Nghién ciru
tap trung vao cac khu vuc duong bo truc thudc dia ban tinh Tra Vinh (Hinh 3). Hai dang 4nh
duogc thu thap gém: anh vé€ tinh d6 phan giai cao 1 m tr Google Earth Pro, anh vé tinh do
phan giai trung binh tir 10 m (Sentinel 2) tir dén 30 m ( Landsat ETM) duoc thu thap tir co
so dit liéu cia USGS. Tt ca anh dugc chup trong sudt khoang thoi gian tir 1973 dén 2018.
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Hinh 3. Anh vé tinh d6 phan giai cao Landsat, Sentinel 2 — USGS sir dung phan tich dién bién hinh
thai song khu vuc nghién ctru.

Thu thép dir liéu dia hinh: dir liéu dia hinh khu vye nghién ctru dugc trich tir hai dd tile
1:200.000 cua Hai quan Nhan dan Viét Nam, xuét ban nam 2009 (Hinh 4a). Ngoai ra, dia
hinh khu vuc nghién ctru con duoc do dac bo sung trong dot khao sat nim 2014 bang may
do s’e}u ETOPOS ctia My (Hinh 4b).
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Hinh 4. Dia hinh day khu vuc: a) bién Péng va bién Tay va b) khu vyc song Cé Chién.

S liéu truong gid: SO liéu truong gio sir dung trong nghién ciru nay 14 s6 liéu gid trung
binh toan bién bong dugc thu thap tr Kkét qué md hinh du bao khi hau toan cau CFSR (Climate
Forecast System Reanalysis) ctia Trung tam du bao méi truong thudc Co quan quéan ly dai
duong va khi quyén My (NCEP/NOAA) véi budc thoi gian 1a 3 gio va do phan giai 0,25°.
Chudi s6 liéu nay dugc sir dung lam dit liéu dau vao cho mé hinh MIKE-21SW.

S liéu song va dong chay: sb liéu song va dong chay thuc do tir 9 gid ngay 09/07 dén 9
gio ngay 11/07 nam 2014 ven bién tinh Tra Vinh.



Tap chi Khi twong Thiy van 2021, 726, 36-46; doi:10.36335/VNJHM.2021(726).36-46 40

Ludi thuy lyc: Ludi thay luc duge xay dung dira trén ban dd dia hinh khu vire bién Pong
va bién T4y (Hinh 5a) & mo phong tinh toan cac truong dong chay, ché d6 song sau do cac
két qua thu duoc s& 1am dir liéu dau vao cho bién md phia bién dé chay mé phong cac dic
trung thiy dong luc khu vuc nghién ctru. Ludi thiy luc voi quy vi nhdé hon (Hinh 5b) duoc
xay dung dé mo phong tinh toan cic truong dong chay, ché do song va qua trinh dién bién
long dan khu vuc vuc nghién ctru.
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Hinh 5. Lué6i thuy Iyc cho khu vic a) bién Dong va bién Tay va b) cira séng C6 Chién.

S6 lidu luu lugng va muc nudc:

+ Bién thugng ngudn: lIuu lugng theo gid tai tram Tan Chau — Chau Pdc nam 2014 dugc
sit dung dé hiéu chinh mé hinh va luu lugng ndm 2016 dugc str dung dé kiém dinh mé hinh.

+ Bién ha luu: dir liéu muc nude tai cac clra song gom tram Vam Kénh (cira Tiéu), Binh
Dai (ctra Dai), An Thuén (ctra Ham Ludng), Bén Trai (cira C6 Chién), va My Thanh (ctra My
Thanh, Pinh An) va Tran Dé (ctra Tran Dé) vao cac nam 2014 va 2016.

+ S6 liéu muc nuée dugce thu thap bao gom cac tram thiy van Vam Nao, My Thuén, My
Tho (song Tién), Can Tho, Pai Negai, Tran Dé (song Hau), tram Chg Lach, Tra Vinh (song
C6 Chién) va My Hoa (song Ham Ludng) duoc thu thap tir Dai Khi tugng Thuy van khu vuc
Nam B9 tir ndm 2014 dén 2016 phuc vu cho hiéu chinh va kiém dinh mo hinh MIKE.

Dir liéu bun cat: Diéu kién ban dau vé ndng do phu sa trén toan ving dugc thiét 1ap dwa
vao s liéu do dac tai mot sd vi tri trén song thude khu vire nghién ciru. Bun cat & tram trong
song VTO1 (Hinh 6a) va cac tram bién phia bién VT04 va VT05 (Hinh 6b, 6¢) dugc do nim
2014.
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Hinh 6. Nong d6 bun cat lo ling tai cac tram VTO1, VT04 va VTO05 duoc do dac phuc vu lam dit
liéu dau vao cho mé phong bién déi hinh thai séng.
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3. Két qua va thio luin

3.1. Hiéu chinh cdc mo hinh todan

Hiéu chinh mé hinh duoc tién hanh dua vao bd sb liéu nim 2014 do dac tai cac vi tri nhu
minh hoa & Bang 1. S§ liéu gdbm muc nude, dong chay va truong song thuc do vao thang 7
nam 2014. Bé chay hiéu chinh mé hinh 1D, chudi s6 liéu muc nude duge hiéu chinh nim
2014 cho thay mdi twong quan t6t vé pha va do 1on véi hé sd tuong quan trén 0,90 va chi sé

NASH trén 0,80 (Bang 1).

Dbi véi hiéu chinh mé hinh 2D, két qua hiéu chinh myc nudc tai 2 vi tri VT02 va VT03

Bing 1. Tuong quan két qua hidu chinh myc nu6e nim 2014,

Twong quan
STT Tén tram
R? NSE
1 Chg Léch 0,91 0,89
2 My Thuan 0,92 0,88
3 Tra Vinh 0,92 0,83
4 Bén Trai 0,92 0,89

thong qua hinh 7a va 7b 1a kh4 tot.
1.5
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Hinh 7b. Két qua hiéu chinh muc nudce tai tram VTO3.
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3.2. Kiém dinh cdc mé hinh

Kiém dinh mé hinh MIKE21 FM: Sau khi hiéu chinh bién m& tir bién cua mién tinh tur
dit lidu triéu trung binh nhiéu nam, két qua tinh toan muc nudce tai khu vuc nghién ciru cho
thdy ¢ su phu hop t6t vai dir liéu thyc do. Hinh 8a va 8b miéu ta két qua tinh toan kiém dinh
muc nudc tai cac tram VT02 va VTO03 tr ngay 5 dén 12/5/2015. Tir cac két qua hi€u chinh
va kiém dinh thu duoc twong dbi cao trén 0,80. Tir két qua kiém dinh muyc nudc tai hai tram
VTO02 va VTO03 c6 thé nhan xét rang, mo hinh MIKE-21FM c6 kha ning 4p dung mo phong
thuy dong luc cho khu vuc nghién cuu.
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Hinh 8a. Kiém dinh muc nudc tai tram VT02
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Hinh 8b. Kiém dinh myc nudc tai tram VT03

Pbi voi kiém dinh mé hinh MIKE-21MT: ndng d6 trim tich tir md phong tir mé hinh
tai cac vi tri VT02 (Hinh 9a) va VTO03 (Hinh 9b) cho két qua phu hop voi dir li€u thuc do
trong khoang thoi gian tir ngay 05-12/05/2015. Do d6, bd thong sd nay tiép tuc dung dé mo
phong két qua tinh toan ham van chuyén bun cat cho khu vuc nghién ciru.
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Hinh 9. Kiém dinh ndng d6 trdm tich tai hai tram VT02 va VT03 tir ngay 05-12/05/2015.
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3.3. Phan tich x6i 16 va béi tu khu viee nghién civu bang dnh vién tham

Céc két qua phan tich, xir 1y anh vién tham tir ndm 1973-2018 dwoc thé hién & hinh 10,
bdi tu duoc thé hién mau xanh 14, sat 16 duoc thé hién mau do. Cac két qua dugc thé hién cho
thdy khu vuc bi sat 16 nghiém trong xdy ra trong song 14 miii phia thuong lwu cua cac cu lao
va bo cua cac cu lao nho, hep. Mili cta cac cu lao bi sat 16 trung binh khoang 3,2 m/nam.
Trong khi bo cta cac cu lao hep bi sat 16 trung binh khoang 2,4 m/nam. Déi v6i khu vue cta
song va b bién hién tuong sat 16 nghiém trong xay ra trén khu vuc dai khoang 12 km bo
bién bén phai cira séng. Mirc d bd bi xam thue nghiém trong nhét 1a khoang 17 m/nim khu
vuc bd bién bén phai kénh Quan Chanh Bb. Cac khu vuc con lai bj xam thyc tir 4,5 m/ndm
dén mirc 9,3 m/nam.
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Hinh 10. Ban d6 thé hién xu thé bdi, x6i khu vuc nghién ctru.

Tai khu vuc nghién ctru, xu thé bdi xay ra chii yéu ¢ cira song Cung Hau (Hinh 11), véi
mirc d6 bdi trong khoang 0,03 dén 0,20 m/nam. Cy thé, phia dudi cui lao Long Tri (thanh phd
Tra Vinh), phia du6i doan thudc xa Long Hoa (huyén Chau Thanh), cdn Nghéu, doan thudc
x3 M§ Long Nam (huyén Cau Ngang) tinh Tra Vinh, cdn Vuot (xd Hiép Thanh, thi xd Duyén
Hai). Poan ddu cii lao Long Tri (TP.Tra Vinh), phia cudi cén Chim, con Phung, con Nghéu,
doan song C6 Chién qua xd Hoa Minh (huyén Chau Thanh) va doan thudc xa Hiép Thanh
(thi xa Duyén Hai), doan doc song C Chién thudc xd Long Hoa (huyén Chau Thanh), tinh
Tra Vinh xuét hién x6i véi mirc d6 khoang 0,05 dén 0,26 m (Hinh 11).

Hién trang cac vi tri bdi, x6i & khu vuc cira song C4 Chién tinh Tra Vinh (Hinh 11) nam
2018 tinh toan tir mo hinh cho két qua phu hop vdi cac vi tri bi bdi ling va sat 1 théng qua
phan tich anh vién tham ban db hién trang bdi ling va sat 1& trong 10 nam tir 2008 dén 2018
(Hinh 11b).
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Hinh 11. a) Qua trinh boi, x0i day song khu vuc nghién ctru va b) ban dd hién trang bi tu, sat 1 khu
vire nghién ctru trich xuét tir anh vién tham.

4. Két luan

Nghién ctru di tién hanh danh gia xu thé bdi, x6i khu virc ctra song C6 Chién tir thanh
phd Tra Vinh dén Thi xd Duyén Hai tinh Tra Vinh. Két qua tinh toan cho thay, xu thé boi
xay ra chii yéu ¢ khu vuc cira song Cung Hau, ¢ phia dudi cu lao Long Tri (thanh phd Tra
Vinh), phia du6i doan thugc xa Long Hoa (huyén Chau Thanh), cdn Nghéu, doan thudc xi
My Long Nam (huyén Cau Ngang) tinh Tra Vinh, c6n Vuot (xd Hiép Thanh, thi xd Duyén
Hai) vé6i toc do bdi day trung binh 0,03-0,20 m/nam.

Poan diu cti lao Long Tri (Tp.Tra Vinh), phia cudi con Chim, cdn Phung, con Nghéu,
doan séng C6 Chién qua x Hoa Minh (huyén Chau Thanh) va doan thudc xa Hiép Thanh
(thi x3 Duyén Hai), doan doc song C6 Chién thudc xd Long Hoa (huyén Chau Thanh), tinh
Tra Vinh xuét hién x6i v6i mirc do trung binh 0,05-0,26 m/nam.

Nhin chung, huéng tiép can mo hinh s két hop phan tich anh vién tham trong nghién
ctru x6i 1¢ va boi tu dd gop phan ciing cb do tin cay tir két qua tinh toan cia mo hinh.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ctiru: N.V.Hong, D.T.An.; Lwa chon phuong
phap nghién ciru: N.V.Hong., D.T.An.; Viét ban thao bai bao: N.V.Hong., D.T.An.; Chinh
stra bai bao: N.V.Hong., D.T.An.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1 cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bd ¢ dau, khong duge sao chép tir nhiing nghién cuu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Evaluation of river morphological changes based on a
combination of hydrodynamic model and remote sensing image
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Abstract: The study was conducted to evaluate the erosion and deposition processes in Co
Chien estuary area in the period 1973-2018. The study was deployed based on a
combination of the hydrodynamic models belongings to the MIKE family which is
developed by the Danish Institute of Hydraulics (DHI) and analysis of high-resolution
remote sensing images to determine the erosion and deposition processes in the study area.
The results showed that the study area has occurred a mixture of erosion and deposition.
Specifically, deposition has occurred in some sub—areas such as Cung Hau estuary, the end
of Long Tri islet, the end of the river section belongs to Long Hoa commune, Clam islet,
and Qua Thu island in Hiep Thanh commune with an average speed of about 0.03—0.20
m/year. Meanwhile, erosion was also identified at the beginnings of Long Tri isle in Tra
Vinh City, at the end of Chim islet, Phung islet, Clam islet and Co Chien river section
passing Hoa Minh commune, Long Hoa commune of Chau Thanh district, Hiep Thanh
commune belongs to Duyen Hai Town with an average speed of about 0.05-0.26 m/year.
In general, the combination of hydrodynamic model and remote sensing method contributes
to reinforcing the reliability of the hydrodynamic model in the simulation of river
morphology variation.

Keywords: Aggradation; Degradation; Estuaries; Climate change; Sea level rise.



