DIEN BIEN HINH THAI HQC CUA CUA SONG CO CHIEN VA CUNG HAU,
THUQC HE THONG SONG CUU LONG, VIET NAM

Lé Thi Hoa Binh', Lé Trung Thanh'

Toém tit: Qua trinh dién bién hinh thdi hoc ciia vung cika song la mot hién tuwong phuee tap va chiu sy
tac dong boi cdc yéu té tw nhién ciing nhw con nguoi. Cira séng Cé Chién, Cung Hau thuéc nhanh
song Tién la cira ngé huyét mach, c6 vai tro quan trong trong viéc giao théng, thodt lii va truyén
triéu ciia cdc tinh Vinh Long, Tra Vinh va Bén Tre. Trong nhiéu nam tré lai day, tinh hinh boi ling
x6i 16 dién ra hét sirc phite tap tqi khu vuc nay, dién hinh la su dang cao cua dia hinh day song, sy
hinh thanh cdc béi boi va cdc cii lao méi, bén canh do la sat 16 bo ciing dién ra tuong doi manh va de
doa dén cdc hoat dong kinh té ciing nhwr cudc song nguwoi dan dia phwong. Véi ddc trung ciia cira
séng viing triéu, cac nhan t6 nhuw dong chay tir thwong hew, thily triéu, séng, bun cdt diege cho la cdc
nguyén nhan chinh gdy ra qud trinh bién déi hinh thdi trén. Dé nghién cvru dién bién hinh thdi hoc
ciing nhw qud trinh boi lang va x6i 16 ¢ hai cira Co6 Chién va Cung Hau, mé hinh Mike 21 da duwoc
lya chon dé dp dung, mo hinh la sy két hop cua mo hinh thiy dong luc hoc, mé hinh song va mé hinh

vdn chuyéen bun cat, vi vdy rat phu hop voi vung nghién cuu la cira song va ven bién.
Twr khoa: Co Chién, Cung Hau, clra song, dién bién hinh thai, Mike 21.

1. TONG QUAN

Séng Co Chién - nhanh chinh phia nam cta
song Tién - chay qua dia phan cac tinh Vinh
Long, Bén Tre va Tra Vinh. Con sdng nay co
chiéu dai khang 82km 1a ranh gidi ty nhién gitra
céc tinh Vinh Long, Tra Vinh va tinh Bén Tre.
Séng Co6 Chién do ra Bién Pong qua hai ctra la
C6 Chién va Cung Hau. Xen giita hai ctra song
nay 1a cu lao Thu vé6i chiéu dai 17km va dién
tich 1én dén 44km’ nim trén dja ban hai huyén
Chau Thanh va Ciu Ngang, tinh Tra Vinh.
Trong khu vuc cira song C6 Chién va Cung Hau
ngoai cac cu lao da co6 tu lau doi nhu cu lao
Phung, Long Tri, C9, v.v...bén canh d6 co su
xuét hién ctia cic cl lao méi hinh thanh nhu cu
lao Nang, Nghéu, va cu lao Thuy Tién (Hinh 1).
Su xuét hién cta cac ci lao va bii boi mai trong
thoi gian gan day cho thiy su dién bién hinh
thai ciing nhu qué trinh bdi ling va x6i 16 dién
ra tai khu vyc nay 1a hét stc phic tap va déng
duoc quan tam.

Thuyc té, dién bién hinh thai cta cic cira song
c6 anh hudng tich cuc va ti€u cuc dén moi
truong va nén kinh té, dién hinh nhu su phat

! Truong Pai hoc Thuy loi — co so 2.

trién ctia nong nghiép, thity san dia phuong. Xo6i
10 s& 1am giam dién tich d4t va tham chi gay t6n
hai dén doi séng cia ngudi dan vung lan can,
trong khi d6 boi lang lai lam ting dién tich dat
phu sa hodc mé rong cac cu lao, con cat, va bai
cat doc séng va ven bién. Tuy nhién, bdi ling
cling c6 thé gay ra van dé nghiém trong dén tai
nguyén nudc va giao thong thiy. Nhitng nghién
ctru nhu Gottschalk (1958) va Julien (1998) da
chi ra 1a nim viing qué trinh bdi lang thuc su la
thach thirc dang ké va 1a mdi quan tAm hang dau
ddi voi viée bao ton, phat trién va sir dung bén
vimg tai nguyén dét va nudc.

2. PHUONG PHAP NGHIEN CUU

Muc tiéu nghién ciru 1a ché d6 thuy dong luc
hoc va van chuyén bun cat ving cira song anh
huong tridu (C6 Chién va Cung Hau) noi ma
cac nhan t nhu dong chay thuong luu, thuy
triéu va bun cat c6 kha ning chi phdi 16n toi su
bién d6i hinh thai séng. Chinh vi thé, mé hinh
MIKE 21/3 Couple Model FM s& dugc ap
dung. MIKE 21/3 Couple Model FM 1a mét goi
mo hinh 2D va 3D dung dé tinh toan va mo
phong dong chay, séng, van chuyén bun cat,
qua trinh dién bién hinh thai hoc va méi truong
O clra song.
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Mo hinh thuy dong luc hoc va véan chuyén
bun cat dya trén phuong phap tiép can luéi linh
hoat, va st dung thuat giai thé tich hitu han. Céc
yéu to ludi phi cau trac co thé 1a hinh tam giac
hodc tir gidc. Do mang ludi thuong khong déu
va do phan giai hay bién dbi nén phién ban lu6i
linh hoat didc biét thich hgp cho mé hinh khu
vuc 10n va phuc tap, dong thoi yéu cau d6 phan
giai chi tiét nhu trong truong hop nghién ciru
ctra song C6 Chién va Cung Hau.

Hinh 1: Cac cira song Cvuu Long va khu viec
nghién ciiu

3. XAY DUNG MO HINH NGHIEN
CUU VA KIEM PINH TINH PHU HQP
CUA MO HINH

Pé danh gia duoc dién bién hinh thai song
khu vuc cira C6 Chién va Cung Hau va mo ta
ddy du cac yéu td chinh bao gdm dong chay
thuong ngudn, séng va thiy triéu ciing nhu dong
chay bién, hai mé hinh di dugc xdy dung bao
gdm: md hinh 16n bao trim toan bd cac cira séng
Mé Koéng, song Sai Gon - Dong Nai va mot phan
thuoc khu vue bién bong (Hinh 2)- dam bao mo
phong day du cac yéu té chinh, va mé hinh nho
xdy dung cho khu vuc ctra song C6 Chién va
Cung Hau véi kich ¢ 6 lu6i nhé hon - dung dé
nghién ctru chi tiét. Trong mo hinh 16n, s6 liéu do
dac luu luong va néng d6 bun cat thuc té cua hai
tram thuy van My Thuan va Can Tho sé& dugc
chon lam bién thugng luu, va bién ha luu 1a muc
nudc tridu thude bién Pong c6 pham vi duge mé
rong t6i hai tram thuy van 1a Bach H6 va Con
Dao (co sb lidu song do dac day du). Trong khi
do6 sb liéu gié tir tram thuy van Ving Tau duoc
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st dung tinh todn trong mé hinh nay. Theo
nghién ctru cia Wolanski 1995, bun cat lo ling
tai khu vuc nghién ctru c6 dudong kinh trung binh
cua hat gidi han tir 4 t6i 8§ um vay nén van toe
ling chim dugc chon 14 0.1 mm/s. V& md phong
dia chat day, can ctr vao s6 liéu khao sat dia chét
tai vung nay nam 2009 cta SIWRR va cac
nghién ctru vé x6i 16 ctia Van Rijn 1993, Mehta
and Partheniades 1975, day vung nghién ctu
duoc thiét 1ap v6i 3 16p gdm: mot 16p bun 1ong,
tiép theo 1a 16p bun dang ¢ két va cudi cing 1a
16p ¢ két hoan toan. Twong Umg Vv6i cic Ung
suat tiép x6i t6i han 1a 0.1+0.2 N/m% 0.4+0.6
N/m’, va 1+1.5 N/m’. Sau khi kiém dinh tinh
chinh x4c ciia md hinh, két qua ciia mé hinh 16n
duogc su dung lam diéu kién dau vao cho md hinh
nho. Luc ndy, cac yéu td chinh nhu di d& cap &
trén s& dugc mé phong k¥ ludng, va cac két qua
dac trung vé ché o thiy dong luc, van chuyén
bun cat s€ duge phan tich cu thé.

Pé danh gia anh huong cua dic trung bién
d6i dong chay theo mua dén dién bién hinh thai
cua song, ba thang mua Id ndm 2000 (mua li
16n nhit) va ba thang mua kiét nim 2005 (mua
kiét nhat trong 10 ndm tré lai day) sé¢ duoc chon
dé mo phong va di sdu nghién ciru.
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Hinh 2: Lwdi mo hinh lon bao trum cdc cira
song Mé Kéng va mot phan bién Pong

Viéc kiém dinh coa hai mé hinh da duge st
dung voi cac tai liéu thuc do vé muc nuée, van
toc, song va ham lugng bun cat lo limg dugc thu
thap trong thang 9 nim 2009 bsi SIWRR. Két
qua tinh toan va thuc do cia muc nudc va van
tdc duoge trinh bay trong hinh 3,4,5,6.
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Hinh 4. Két qua mé phéng vin toc tai Cé Chién
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Hinh 5. Két qud mé phong do cao song tai tram 9 Hinh 6. Két qua mé phéng ham leong bin cdt lo

(xem hinh 2)

Dua vao d6, d& dang nhan thiy cé sy twong
quan t6t giita tinh toan va thuc do. Sai sd quan
phuong d6i véi myc nude 1a 0.17 m, va ddi véi
van toc 14 0.28 m/s. Hinh 5 13 két qua mo phong
chiéu cao song tai tram 9 (phia bac ctra C6 Chién)
trong thoi doan 15 ngay cudi thang 9 nim 2009
cung vai s6 lidu do dac. C6 thé nhén thay chudi sb
liéu thuc do va chudi két qua mé hinh c6 chung
mot xu thé dao dong, su chénh 1éch gitia hai chudi
sd lidu nay ciing kha nho, gia tri sai s& quan
phuong dugc tinh dua theo song tinh toan va song
thuc do la 0.026 m, gia tri sai s6 16n nhét 1a vao
khoang 0,08m, tuy nhién ddy 1a diém ngoai lai
nam ngoai dao dong, do do két qua nay c6 thé
chép nhan dugc, vay mo hinh séng s€ duogc ap
dung mo phong trong phan tinh toan nghién ciru.
Tiép theo 14 kiém dinh co ché van chuyén bun cat,
néng do bun cat lo lung tinh toan va thuc do tai
ctra song C6 Chién duoc thé hién trong hinh 6,
mac du c6 cung dao dong nhung su khac biét giita
hai chudi sé lidu thuc do va két qua tinh toan 1a
c6,gia tri sai s6 10n nhét vao khoang 0,08kg/m3, sur
sai léch nay do thiéu s6 lidu thyc do & thuong luu
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limg tai Cé Chién

vi vay s liéu dau vao mo hinh phai liy theo gi4
trung binh nhiéu ndm. Tém lai, v6i két qua kiém
ching da dat duogc co thé két luan 1a: cac mo hinh
da xay dung hoan toan c6 thé st dung dé mé
phong ché do thiy dong luc va qua trinh van
chuyén bun cat ciia ving nghién ctru.

4. AP DUNG MO HINH VA KET QUA
TiINH TOAN

4.1. Dong chay

Két qua tir md hinh cho thay, vao mua 1ii, ca
hai nhanh C6 Chién va Cung Hau déu truyén tai
mot lugng 16n nude tir thuong luu xuéng ha luu,
do d6 van téc dong chay vao mua lii 16n hon
mua kiét tir 2 dén 3 lan (hinh 7 va 8). Vén toc
dong chay 16n con duoc duy tri ra khdi khu vuc
clra song va ra dén tan bién. Két qua tinh todn
cling thé hién luong nudc trao ddi qua cira Co
Chién chiém uu thé hon so véi cira Cung Hau.
Luong nudc ciia séong CO Chién chay qua hai
ctra song trong mua Il ndm 2000 1a 53.3 % va
46.7 % lan luot tai C6 Chién va Cung Hau trong
khi d6 vao nam 2005 ty 1 phan tram 1a 50.9 %
tai C6 Chién va 49.1 % tai Cung Hau.
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Hinh 7. Truong dong luc dong chay mua li

Trong nghién ciu cia Nguyén Anh Puc
2008 lugng nudc phan phdi quan hai cira Co
Chién va Cung Hau lan luot 1a 51 % va 49 %.
Ngoai ra, m6 hinh SALO89 (duogc st dung boi
NEDECO, 1991) mé phong ty 1¢ phan phdi
dong chay cua nhanh C6 Chién va Cung Hau la
60 % va 40%. Nhu vay, két qua tir mo hinh kha
phu hop vai cac nghién ctlru trudce do.

4.2. Séng

Céc két qua tir mo hinh song cho thdy sy anh
huong cta gié mua dbi véi song 1a rat dang ké.
Trong mua gi6 Pong Bic (nam 2005), hudng
song chinh tring v6i huéng gié mua (Pong Bic).
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Hinh 9. Chiéu cao séng tinh todn mia lii

4.3 Qua trinh van chuyén bun cat

Vao mua lii, hai nhanh séng C6 Chién va
Cung Hau truyén tai luong nudc kém theo
lugng bun cat 16n hon nhiéu so v6i mua kiét.
Két qua tinh toan cho thay ham luong bun cét
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Hinh 8. Truong dong lyc dong chay mua kiét

Chiéu cao song 16n nhat xa bd c6 thé dat t6i 1-3
m. Khi vao gan b, song co hudng vudng goc véi
bd va chidu cao séng giam nhanh niam trong
khoang tir 0.4 dén 0.6 m. Piéu nay con cho thiy,
vao mua gié Pong Bic, séng va dong chay ven b
do séng chiém wu thé hon so v6i dong chay tir
thuong luu tai khu vye ven bién (Hinh 10). Nguoc
lai, d6i v6i mua 1ii, song chil yéu theo hudng Tay
va Ty Nam, gia tri chiéu cao song ven bd chi
nam trong khoang 0.12 dén 0.48 m, trong khi d6
song xa bo ¢o chiéu cao khoang 0.60 m. Tai khu
vuc cra song, dong chay i tir thuong Iuu gan nhu
14n 4p hoan toan dong chay do song (Hinh 9).
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Hinh 10. Chiéu cao song tinh toan mua kiét

lo Itng trung binh trong mua lii dao dong tur
0.12 + 0.25 kg/m’, 16n hon mua kiét tr 2 dén
4 lan, lwgng bun cat mua lo ling mua kiét dat
gi4 tri trong khoang 0.05 = 0.07 kg/m® (Hinh
11 va12).

59



)
1100000

1095000

1580000

1985050

1080000

 EIEVe

E

[ TTTHE

1970000

1588020

1062030

-
1
i

1535000

1950060

T

L bl ARODOY ATRONN BARNAON BEOONG kbl 7[136\";0
Hinh 11. Nong do bun cat lo lung mua lii

Két qua bién ddi hinh thai day ctia hai nhanh
song cho thdy, su x6i mon xdy ra dang ké ¢ long
song va c6 xu huéng manh hon, rong hon dbi
v6i nhanh C6 Chién. Trong khi d6 ¢ nhanh
Cung Hau, bun cat bi boi ling ¢ day song va ca
hai bén bo song. Giai thich cho hién tuong nay
1a do tac dong téng hop cua dong chay trong
song, thuy triéu va song cong voi dia hinh
nhanh Cd Chién hep va sau hon, dong chinh lai
chdy qua nhanh nay nén sy x6i 16 long song
dién ra manh mé hon so véi nhanh Cung Hau.

Dbi voi khu vuc cira song, sy x6i mon dién
ra manh mé ca trong mua 1ii 1an mua kiét, va c6
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Hinh 13. Bién doi hinh thdi day mia li

Su boi lang duoc hinh thanh chu yéu do dong
chay trong song mang ham lugng bun cat lon tur
thuong luu dd ra cua bién, dén khu vuc cua
song gip dong nudc bién tir phia Bic chay
xudng (va di vuot qua cira C6 Chién), su giao
thoa nay lam giam ning luong ciing nhu vén toc
ciia dong chdy, din dén hién tuong bun cat bdi
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Hinh 12. Nong do bun cat lo limg mia kiét

huéng chéch vé phia cira C6 Chién. Nguyén
nhan chinh dan dén sy x6i mon nay co thé chia
ra hai nguyén nhan: thir nhat 1a dong chay tir
nhanh Cung Hau di ra cira song gip cu lao
Nghéu chan lai do 6 dong chay bi day ra xa va
chéch 1én phia bd ta cua ctra C6 Chién; thr hai
¢ thé ké dén tac dong cua thiy triéu 1én dia
hinh ctra song tao thanh cac ranh triéu rat khi
tridu xubng lam cho khu vuc cia song xo6i
manh. Phia bo hitu cira Cung Hau (thudc xa My
Long, huyén Cau Ngang), sy bdi lang ciing dién
ra manh mé, khoang 20 dén 25 cm trong vong
ba thang (Hinh 13 va 14) .
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Hinh 14. Bién doi hinh thdi day mia kiét

14p nhanh chong tai cira song. Két qua nay kha
tuong déng voi hinh anh vién tham theo nghién
ctru cua Vil Kién Trung ndm 2001 (hinh 15) va
tai liéu diéu tra co ban vé tinh hinh bdi ling va
x01 16 & BDBSCL thuc hién bdi Vién khoa hoc
Thiy loi mién nam nim 2002 (hinh 16) va
nghién cuu cua Lé Trung Thanh, 2013.
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Hinh 15. Anh vién tham khu vuee cira song
Cung Hau

D6i véi cac cu lao va bdi bdi nam giita hai
ctra song, sy bdi lang xay ra dang ké & dudi cac
cu lao, tao ra kha nang sap nhap cac cu lao lai
v6i nhau (Vi du cu lao Phung c6 kha néng nhép
v6i cu lao Thu, cu lao Long Tri nhép véi con
Thiy Tién). Su bdi ling ndy con tao nén sy mo
rong dién tich cac cu lao (Vi du cu lao Nghéu)
hay viéc hinh thanh nén cac bii bdi va cu lao
mdi (phia bd hitu cira Cung Hau). Riéng ddi véi
cu lao Bén, sy x6i 1¢ dién ra xung quanh cu lao
v6i tbe d6 khang 15+ 20 cm trong 3 thang, toc
d6 x6i nay anh huong dén sy ton tai cia cu lao
Bén trong tuong lai.

5. KET LUAN VA KIEN NGHI

Vi két qua tir mé hinh cho thdy su bdi ling
va x6i 16 & khu vuc ctra song Co Chién va Cung
HAu 13 vAn dé thuc té dang dugc quan tdm. Sy
x061 16 manh mé & 1ong s6ng va cua song di song
song voi sy bdi lap hinh thanh cac bai boéi mai
va xu huéng sap nhap giita cac cii lao cho thiy
dién bién hinh thai séng & khu vuc nay ngiy
cang phirc tap va manh m&. X6i 1¢ va bdi ling
anh hudng truc tiép dén long din ty nhién cua
song, dong chay song, su thoat 1ii hay viéc giao
thong di lai trén khu vuc ctra song. Bén canh do,
qué trinh bdi ling x6i 16 con anh hudng tryc tiép
dén doi séng nguoi dan xung quanh, anh hudng

dén dién tich canh tac nong nghiép va thury san,

The present sedimentation in Co Chien and Cung Hau estuaries 2002 map

. Ben Tre province

T'ra Vinh province

Note:

Erasion rvarbanke
Deposition rivarbanks

Laposrion areas

Hinh 16. Dién bién béi ld'ng va x6i 16 tai cira C6
Chién va Cung Hau nam 2002

von 1a thé manh cua nguoi dan khu vyc cira
song C6 Chién va Cung Hau. Pé khic phuc
phan ndo hién tuong nay, cac cong trinh thuy loi
phit hop cin duge xay dung dé bao vé khu vuc
sat 16, két hop véi viée trong cac loai ciy ngp
min dé gilr dat va bao vé moi truong. DPéi voi
nhimg khu vuc bi bdi ling nghiém trong can co
bién phép cai tao tuyén ludng nhu nao vét, bién
phap cong trinh thu hep dong chay ting luu toe
dan t6i giam sy boi 1€ing. Bén canh do6, can két
hop v&i cac nghién ciru phia thuong ngudn dé
thiy dugc sy anh huéng tir nhitng cong trinh
thay loi thuong ngudn song Mé Kong dén hinh
thai cira song C6 Chién va Cung Hau va c6 ké
hoach khic phuc lau dai, cu thé hon. Mot diéu
quan trong nita 13 bién ddi khi hau va nudc bién
dang can duoc xem xét vi anh hudng cua van dé
nay lén dong bang séng Ciru Long noi chung va
khu vuc cura song C6 Chién, Cung Hau noi
riéng 13 kha nghiém trong. Van dé nay c6 thé s&
duogc dé cap t6i trong mot nghién ciru khac.

Bén canh két qua dat dugc, nghién ciru nay
van con ton tai mot s6 han ché do sd liéu do dac
thily hai van va khao sat dia chat con thiéu din
dén mo hinh duoc thiét lap chi chu yéu mé
phong duogc cac yéu t6 dic trung theo mua. Dé
¢6 nhitng nghién ctru sau hon can thém thoi gian

thu thap sd liéu ciing nhu hoan thién mé hinh.
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Abstract:

MORPHOLOGICAL EVOLUTION OF THE COCHIEN AND CUNGHAU ESTUARY,
MEKONG RIVER, VIETNAM

The process of morphological evolution of estuaries — adjoin river to sea - is a complex
phenomenon influenced by natural factors as well as human activities. The Cochien and Cunghau
Estuary belong to the Tien River, which play an important role in transportation, drainage and
tidal flooding in the provinces of Vinh Long, Tra Vinh and Ben Tre. In recent years, the erosion and
deposition occur complexly in this area followed by the riverbed rise, sandbar and islet formation,
riverbank erosion, which threatening the economic activity and the local people lives. Factors such
as flow, tides, waves, sediment are reputed to be the main causes of the morphological changes of
the estuarine zone. Mike Model 21/3 model- a combined hydrodynamic, spectral wave and sediment
transport model- is applied to simulate this process. The results of this model will be analyzed to
assess the morphological evolution as well as erosion and accretion process in the Chien and Cung
Hau Estuary.

Key words: Cochien, Cunghau, estuary, morphological evolution.
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