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Phan tich dién bién theo miia ctia ctia séng Cia Can,
thanh phd Phi Qudc, tinh Kién Giang

Pinh Vin Duy’, Pham T4n Pat?, Pham Hoang Huy?, Trin Vin Ty', Huynh Thi CAm Hdng'
Khoa Ky thuat Thuy lgi, Trid'ng Bach Khoa, Tridng Pai hoc Can Tho

2 Khoa K§ thuat Cang bién va Séng ngdi, Pai hoc Quéc 1ap Hai dwong Pai Loan

% Trung tAm quan 1y, khai thic cong trinh thiy lgi Ca Mau

TU KHOA TOM TAT

Phii Quéc Anh Sentinal-2 v&i d6 phan giai 10 m dugc st dung dé khao sat Dién bién hinh thai doi cat hai bén cita séng
Cira Can Ctta Can thudc thanh phd Phi Quéc, tinh Kién Giang két hop vé6i sb liéu séng thyc do trong nim 2021 tai
Doi cat

3 tram khi twong hai vian Phi Quéc. Két qua phan tich cho thiy doi cét tai cita song Cita Can Dién bién theo
Anh Sentinel - 2

. s mua voi sy dit gdy va kéo dai xen ké nhau. Trong d6, sv ditt giy ctia cac doi cat chu yéu do dong cha
Dién bién theo miia ; gay g J gay y g chay

trong mua lii tit séng Ctta Can tit thang 12 dén thang 4, sy dit giy nay tao ra cdn cat chin giita cita song.
V3o miia gi6é mita Tay Nam ti thang 5 dén thang 11, séng theo huwéng Tay Nam tao ra dong van chuyén biin
cat ven b mang biin cat dén cira song Cira Can va boi 14p cta song néi lién cdn cat vio by Nam tao thanh
mét doi cat méi. Dya vao dién bién dién tich doi cat & bd Nam, lwu lwong van chuyén buin cat doc theo bo
Nam bién Ctta Can tinh dwgc gin 5.000 m3/nim. Gié tri nay twong dwong véi cic nghién citu trede vé luu
Iwgng van chuyén bin cét tai bién Cita Can. Nghién ctu da tim ra dugc quy luat dién bién theo miua ctia

cira séng Ctta Can va gbép phin vio viéce dé xuét cac giai phap hop 1y nhdm 6n dinh cia séng.

KEYWORDS ABSTRACT

Phu Quoc Sentinel-2 images with a resolution of 10 meters were used to survey the morphological changes of the sand-
Cua Can spits on both sides of the Cua Can River mouth in Phu Quoc City, Kien Giang Province, in combination with
Sand spit

) ) actual wave data from 2021 at the Phu Quoc hydro-meteorological station. The analysis results show that
2::::;1;::?1; the sand-spits at the Cua Can River mouth change seasonally with alternating breaking and elongation. The
breaking in the sand-spits are mainly due to the flow during the flood season from the Cua Can River from
December to April, creating a sand barrier in the river mouth. During the Southwest monsoon season from
May to November, southwest-directed waves generate littoral sediment transport, bringing sediment to the
Cua Can River mouth and filling in the river mouth, connecting the sand barrier to the southern shore to
form a new sand-spit. Based on the changes in the area of the sand-spit on the southern shore, the longshore
sediment transport rate along the southern coast of Cua Can beach is estimated to be nearly 5,000 m®/year.

This value is consistent with previous studies on sediment transport rates at Cua Can beach.

Séng Ctra Can 14 song c6 chiéu dai (28,75 km) va dién tich lvu
vige 16n nhét Phi Quéc [1]. Hién tai, di c6 rit nhiéu dy 4n xay dung

1. M& diu

Phii Qudc, duge biét dén véi tén goi “Pao Ngoc” nhd vao vé dep
ty nhién, 13 thanh phd ddo dau tién cta Viét Nam va 13 mot diém dén
du lich néi tiéng & phia tiy nam ctia d4t nwée. Thanh phé Phii Quéc c6
3 lvu vie song chinh 1a séng Duong Dong, séng Ctra Can va Rach Tram
v6i dién tich lvu vye 13n Ivgt 13 105, 147 va 49 km? [1]. Ba lvu vuc
song nay 13 ngudn cung cip phil sa chit yéu cho céc bai bién doc theo
b& Tay va by Bic thanh phé Phii Quéc. Trong ba cita séng 16n ctia Phi
Québc 1a cita sbng Duong Poéng, ciia séng Clia Can va cifa séng Rach
Vem, chi ¢6 cita sdng Duong Dong da dugc xiy dung cAu cang dé én

dinh ludng thu va hai bén ciia séng.
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céc co sO ha t'img dé phéat trién du lich va dich vu trén lwu vuc song
Ctra Can trai dai tir thvgng ngudn dén cira séng. Tuy nhién, gibng nhw
cic ctia song khac & Phi Qudc, cita sdong Ctia Can dang chiu tic dong
xen ké nhau ctia qud trinh bdi 14ng ty nhién va dit giy cua cac doi cat
hai bén b song do tic dong ctia séng va dong chay trong séng [2]. Sy
khéng én dinh v& hinh théi ctia clta séng Clta Can dang anh huéng trire
tiép dén viéc khai thac va st dung tai nguyén thily san ciing nhu viée
phét trién kinh té trén Ivu vie song. Dé giai quyét vin d@ nay, nghién
cttu v& dién bién hinh théi ctia cita séng Cita Can dudi tic déng clia cac
yéu t6 tu nhién nhu dong chay trong séng va séng cin duoc thuc hién

dé c6 thé nam r6 quy luét dién bién cta ctta song va dé xuat cac giai
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phép bn dinh ctta séng hop Iy nhdm phuc phat trién kinh té - xa hoi
mot cach bén vitng cho thanh phd Phi Quéc.

Khu vife nghién citu 1a clta séng Cita Can thudc thanh phd Pha
Quéc duge trinh bay nhu trén Hinh 1v&i didu kién séng dwoc vé lai tit
s6 liéu trong nghién citu ctia [2]. C6 thé nhan thiy tai ving bién khu
viee nghién citu, séng chiém wu thé c6 huéng Tay va Tay Nam. Theo
nghién citu ctia [3], trong miia gi6 miia TAy Nam, chidu cao séng cao
hon so véi mila gié mita Péng Bic. Chiéu cao séng téi da do dugc vao
mila hé 13 2 m. Chiu cao séng trung binh khoang 0,6 - 1 m. Vao miia
déng (mila gié mita Poéng Béc), chidu cao séng tdi da do dwoc khoang

1,0 m. Chidu cao séng trung binh 1 khoang 0,5 m.
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Hinh 1. Khu vyc nghién ciu.

2. Phuong phap nghién ciu

Thu thap s liéu

Anh Sentinel-2

Song (H, 6)

Xir Iy s6 liéu

Phén tich sé

Phan tich anh ligu, vé bidu dd

Két qui

Biéu db chiéu
cao song,
hudng séng

Dién bién hinh
thai cita séng

Luu lwgng vin
chuyén biin cat
ven bo

Hinh 2. So dd cac budc nghién citu.

Phuwong phép nghién citu dwgc thé hién nhy trén Hinh 2. Trong

buéce 1, cac sb liéu vé anh Sentinel-2 va séng tai khu vuc nghién cttu

duwgce thu thap. Phitong phap phén tich anh vién tham dugce ap dung dé
giai dodn dudng by tit cic anh Sentinel-2. S liéu séng ciing dugce st
dung dé vé cac biéu dd chidu cao séng va huéng séng. Két qua dién
bién hinh théi cita séng Cita Can dugce bién ludn ciing véi sé liéu séng
@& tim ra quy luat dién bién hinh thai ctta séng Ctta Can. Cudi ciing cic
s6 liéu v& dién bién hinh thai dugce st dung d8 tinh toén lvu lugng véan
chuyén biin cét doc bd tai bd bién Cira Can.

2.1. Phan tich dnh vién thdm

Anh Sentinel-2 trong nim 2021 dvgc sit dung dé phan tich sy
thay ddi hinh thai ca séng Cita Can trong nim 2021. Viéc Iya chon
anh trong nim 2021 dé phén tich nhim so sanh sb liéu phan tich anh
vé6i sb liéu séng thie do thu thip duge trong nim 2021. Thong s6 anh
Sentinel-2 st dung trong nghién ctu nay dugc trinh bay nhu trong Bang 1.

Bang 1. S6 liéu anh Sentinel-2.

STT Vé tinh Bo cam D6 phén giai Thoi gian

(m) thu anh
1 Sentinel - 2 MSI 10 31/12/2021
2 Sentinel - 2 MSI 10 26/11/2021
3 Sentinel - 2 MSI 10 20/10/2021
4 | Sentinel - 2 MSI 10 27/09/2021
5 Sentinel - 2 MSI 10 08/08/2021
6 Sentinel - 2 MSI 10 02/07/2021
7 | Sentinel - 2 MSI 10 17/06/2021
8 Sentinel - 2 MSI 10 28/05/2021
9 | Sentinel - 2 MSI 10 20/04/2021
10 | Sentinel - 2 MSI 10 11/03/2021
11 Sentinel - 2 MSI 10 19/02/2021
12 | Sentinel - 2 MSI 10 20/01/2021

Chi s6 NDWI dugec sit dung dé phén tich ving dét va ving nuée
nhim giai dodn dudng bo va tinh toan chidu dai doi cat. Chi s6 NDWI
dugc tinh toan theo cong thitc [4]:

NDWI = GREEN — NIR o)
GREEN + NIR

Trong d6 GREEN la kénh anh sang xanh luc, c6 buéc séng tir 0,52
dén 0,60 um, va NIR 12 kénh c4n hdng ngoai, cé budc séng tir 0,76 dén
0,90 um. béi v6i hinh anh vé tinh Sentinel-2, GREEN 14 kénh 3 (r3) va
NIR la kénh 8 (rg) nén ta c6 [5]:
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P3 — Ps
NDWI = m 2
Cac budce xt Iy anh dwoc thé hién nhuv trén Hinh 3. Trong dé,
anh toan sic tai vé dugc thé hién trén Hinh 3(a), anh NDWI dugc thé
hién trén Hinh 3(b) vi dudng bd dang polygon dwoc thé hién trén Hinh
3 (c). Sau khi giai dodn dudng b, phdn duwong by ciia doi cét tai Cira
Can duoc chuyén vao phan mém AutoCAD dé x4c dinh cac dic trng

hinh hoc ctia doi cat nhw chiu dai va dién tich doi cat.
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Hinh 3. Cic buéc x@t Iy anh dé giai doan duwong bo.
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Hinh 4. So hoa chiéu dai va dién tich doi cat.

Phwong phap do chidu dai va dién tich cdc doi cat dugce thé hién
nhu trén Hinh 4 v&i diém O, (381.115,12 mE; 1.137.563,59 mN) va O,
(381.150,98 mE; 1.137.684,14 mN) duoc chon 1am cac diém gbc dé do
chidu dai doi cit. Cac duwong déng dé do chidu dai doi cat hop véi
phuong thing ditng moét géc 50 °. Dién tich clia céc doi cat ciing dugce
do dac nhu trén Hinh 4.

2.3. Luu litong vdn chuyén biin cdt ven boy

Luu lwvgng van chuyén bin cat doc bo déng mét vai trd rdt quan
trong trong cac nghién cttu v& b bién [6-11].Ti¢ dién bién dién tich doi
cét tai bd Nam ctta séng Clta Can, v&i gia thiét vu lwgng van chuyén
biin cat doc by Nam theo hiéng Pong Nam c6 tic dung bdi ling va nbi
¢bn cat v&i by Nam (Hinh 5), lvu lugng van chuyén buin cat c6 thé tinh
dugc theo cong thitc sau:

Q= C;_f(DB +D¢) 3

Trong d6 Q 13 lvu lwvong vén chuyén ban cat doc by, dA/dt 14 ty
18 thay dbi dién tich doi cat phia b& Nam, Dy 12 chidu cao thém bai va
D¢ 12 chiéu siu van chuyén blin cét. Theo nghién c®u cta [2], Dy + D¢
= 6 m cho b bién phia Tay thanh phé Pht Quéc;
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Hinh 5. Vén chuyén biin cét doc b.
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3. Két qua
3.1. Dién bién hinh thdi Cita Can

Dién bién hinh thai cita séng Ciia Can trong ndm 2021 dugec trinh
bay trén Hinh 6. Trong d6, dudng bd ngay 20/01,/2021 dugc thé hién
xuyén subt qua cac thang khac trong nim (duong nét lién mau dé). Cé
thé thdy trong mua lii tit cac thang 12 dén thang 4, duéi tic dong cia
dong chay 1a ti¥ trong séng Cita Can, doi cat tai cita sbng dugc déy ra
phia bién va ndm thing hang v&i dwdng by bién 1an cén hodic bi dit
gdy tao thanh cic cdn cat chin giita ctta song. Trong giai doan gié mila
Tay Nam tif thang 5 dén thang 11, dudi tic dong ctia séng tit huéng
T4y Nam, céc doi cat bi diy vao trong song va c6 phuong vudng géc
v6i dwdng bo. Dudi tic dung clia séng, cdc dong vin chuyén bun cat
ven b dwgce hinh thanh va bin cat ¢6 xu thé dugce van chuyén vé phia
Ctra Can vi day 12 bai bién c6 dang tai (pocket beach) [12]. Lugng biin
cat van chuyén ven b& ¢é xu thé bdi 14p cita séng va nbi cdn cat véi
duong bo tao thanh mét doi cdt méi & phia bo Nam ctia Ctra Can.

(c) 28/05/2021

.

Hinh 6. Dién bién hinh thai Ctta Can trong nim 2021.

3.2. Dién bién hinh thdi doi cdt

3.2.1. Dién bién chiéu dai doi cdt

Dién bién chidu dai doi cat tai cita séng Cita Can qua céc thang
trong nam 2021 dugc thé hién nhu trén Hinh 7. $6 liéu vé chidu cao
séng thite do trong nam 2021 ciing dwgc thé hién trén hinh. C6 thé
nhan thiy doi cat by Nam (dwdng ky hiéu -*-) thay dbi kha 16n trong
khi doi cat b Bic (ky hiéu bdi hinh thoi) khong c6 thay dbi déng ké.
Cu thé, dudi tac dong ctia dong chay trong mua lii, doi cat b& Nam ctia
clta séng Cita Can bi dit gdy tao thanh mot cdn cét chin gifta cita song
(Hinh 6) va chidu dai ctia doi cat nay (L;) gin nhu bing khéng trong
cac thang 01, 02, 03 va 04/2021 (Hinh 7). Tt thang thang 05/2021,
dudi tdc dong cta gié muia Tay Nam, s6ng theo huéng Tdy Nam tao ra
dong van chuyén biin cét ven b& bdi tu va ndi con cat véi by Nam tao

thanh mét doi cat méi véi chidu dai khoang 60 m.
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Hinh 7. Dién bién chiéu dai doi cat.

3.2.2. Dién bién dién tich doi cdt

Dién bién dién tich doi cat digc thé hién trén Hinh 8. Tuong tu
nhu dién bién chidu dai ctia cc doi cat, dién tich doi cat bo Nam thay
dbi v6i bién d6 rit 16n trong nam. Cu thé, ti¥ cic thang 01 dén thang
05/2021, dién tich doi c4t gAn nhu bing khong vi ddy 1a thoi diém doi
cat bi dit gy dudi tac dung cua dong chay lii trong song Ctta Can. T
thang 06,2021, doi cat duoc ddi 1ing bing dong bin cat ven bd va nbi

lidn v&i cbn cat tao thanh mét doi cat m&i ¢ dién tich khoang 4000 m2

8000 [ AT+ A2 |
7000 -4
—&A42
6000 Dao cat =
~ 5000 A :
B 4000
™ 3000

2000
1000
0

0l 02 03 04 05 06 07 08 09 10 Il 12
£ (thing)
1.60
1.40
1.20
~ 1.00
§0.so
= 0.60

Ll LM T

06 07 08 09 10 112
i (thing)

Hinh 8. Dién bién dién tich doi cét.
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Trai v6i xu thé bién ddi cua doi cat by Nam, doi cat by Bic ¢
dién tich én dinh trong khoang 1000 m2. Dién tich ctia cic cdn cat hinh
thanh ti¢ thang 01 dén thang 05/2021 dugc thé hién bing ky hiéu -*-
trén Hinh 8. Dién tich ctia cdn cat thay déi 16n ti¢ thang 01 dén thang
02/2021 va giit én dinh tit thang 02 dén thang 05/2021.

3.3. Lvu lwong vin chuyén biin cdt doc bo
Trong cong thite (3), dA/dt ¢6 thé tinh dwgce theo phiong trinh

héi quy tuyén tinh cho dién bién dién tich ctia doi c4t nhu trén Hinh 9.
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Tit Hinh 9 ta c6 phuong trinh hdi quy tuyén tinh cho ty 1é gia ting dién
tich doi cat phia Nam: A = 2,25t - 96.362, suy ra dA/dt = 2,25
1

m?/ngay = 821,25 m%*/ndm. Thé tit ca gia tri vio cong thitc (3) ta
duge: Q = 821,25 X 6 = 4.925 ~ 5.000 m®/niam. Két qua nay twong
ddng véi két qua tinh Ivu lwong van chuyén bin cat ven by bing anh

Google™ earth trong nghién cifu ctia [12] v&i Q = 6.500 m®/ndm.
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Hinh 9. Dién bién dién tich doi c4t phia Nam va

ty 1é tdng dién tich doi cat.
4, Két luan

Anh Sentinel-2 dwoc st dung két hop véi sb liéu séng thire do dé
phan tich dién bién hinh théi ctta séng Cita Can tai thanh phé Phti Qubc
tinh Kién Giang, cac két qua phan tich cho thiy:

- Cta sobng Ctta Can khéng 6n dinh va bién dong theo miia
trong nam.

- Hai doi cat bd Nam va b Bic clia ctifa song Cita Can c6 chidu
dai 14n Ivot 14 60 m va 20 m. Trong d6, chidu dai doi cat phia bo Nam
khong 6n dinh va thwding bi dit gy vao miia 1 tao thanh mét cdn cat
chin giita clta séng.

- Dién tich céc doi cat b Nam va b Bic cia song Cira Can 1in
lvgt khoang 5000 m? va 1000 m?. Trong d6, dong chay lii tir song Cira
Can trong cac thang tit 12 dén thang 4 c6 xu thé 1am dit gay doi cat va
tao thanh mot cbn cat. Trong thdi gian gi6 mila TAy Nam, séng theo
hwéng Tay Nam tao ra dong van chuyén bin cat ven bo bdi 14p va nébi

cdn cat vao bd Nam tao thanh mét doi cat m&i.

- Lwu lwgng vén chuyén biin cat doc by Nam bii bién Cira Can
Q = 5.000 m®/nam. Két qua nay tuong ddn véi cac nghién ctu trude
caa [12].

- Céc két qua trong nghién cttu nay chua xét dén tac dong ctia

thity tridu trong qué trinh phan tich anh.
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