33(4), 607-615

Tap chi CAC KHOA HOC VE TRAI PAT

12-2011

XU HUONG VAN CHUYEN TICH TU TRAM TICH
TREN PHAN CHAU THO NGAM VEN BO BIEN
DONG BANG SONG ME KONG

NGUYEN TRUNG THANH', NGUYEN HONG LAN', PHUNG VAN PHACH' ,
DU VAN TOAN?, BUI VIET DUNG"?, DANIEL UNVERRICHT*, KARL STATTEGER®

E-mail: thanhtramtich@yahoo.com
'Vién Pia chat va Pia vit 1y Bién
Vién Quan Ly Bién, Tong Cuc Bién va Hai Pdo
I Institute of Geosciences, Kiel University
Ngay nhan bai: 2 - 3 - 2011

1. Mé Dau

Séng Mé Kong bt ngudn tir cao nguyén Tay
Tang, chay qua sau nuéc bao gdm Trung Quoc
Mién Pién, Lao, Thai Lan, Campuchia va cudi
cing 1a Viét Nam trude khi d6 vao Bién Péong.
Qua trinh hinh thanh chiu thé Mé Kéng duoc bét
dau Vao khoang 8 nghin nam trudc day, khi tdc d6
bién tién giam [8] Thiy triéu 13 nhan t6 chinh chi
phéi sy phat trién cua chau thé trong giai doan dau
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[3; 7]. Trong giai doan khoang 3 nghin nam tré lai
day, yéu té song g1a tang, anh huong dén su phat
trlen ctia chau thd di tao nén su pho bién cua Cac
gidng cat [4]. Ranh giGi chau thd ngap nudc tiép
giap voi thém luc dia da dugc xac dinh trong dé tai
hop tac Viét-Dic [6].

Khu vuc nghién ctru 1a phin chau thd ngap
nuée thude ving bién ven bo dong béng Song Cuu
Long (PBSCL) tir ctra song Pinh An dén ban dao
Ca Mau (hinh I) c6 d0 sau khong qué 20m nudc.
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Hinh 1. Khu vic nghién ctru va cac diém Iy mau
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Vung bién ven bd PBSCL chiu anh huéng 16n boi
ché @6 thuy tridu véi dic trung ban nhat tridu c6
bién d6 thuy tridu 1a 4m vao thoi diém triéu cudng
va trung binh khoang 3m & khu vuc phia trude cac
cua song. Khu vuc phia tdy ctia ban ddo Ca Mau
chiu anh hudng thuy tridu cua khu vuc Vinh Thai
Lan voi ché do nhat tridu c6 bién do thiy tridu
khoang 0,5 - 1m. Dong thoi, ché d6 dong luc (song
va dong chdy) tai khu vuc ciing chiu sy chi phéi
ctia ché d6 gio mua: gié mua dong bic trong mua
doéng va gié mua tady nam trong mua he.

Nghién ctru xu hudng van chuyén trim tich tai
w‘mg ven bién PBSCL con it, phan 1én mang tinh
chét dinh tinh, suy luan hoic quy md nho Céc sb
lidu tai liéu dong luc bién ciing con rat thua va
chua khang dinh duogc dac trung cua ché dd dong
Iuc ven b chi phdi qué trinh van chuyén trim tich.
Béi vay, nhitng nghién ctru diéu tra dong luc tram
tich trén vung chiu thé ngdm ven bd PBSCL la
can thiét va co ¥ nghia 16n trong viée x4c dinh xu
thé phat trién cta chau thd hién tai, gop phan giai
thich nhimg dién bién x6i 16 boi tu dang xy ra
hién nay va nang cao kha nang dy doan xu thé phat
trién ctia chau thd trong tuong lai dudi anh hudng
muc nude bién gia ting.

2. Tai liéu

Tai liéu ding cho nghién ctru nay bao gdm 190
miu trim tich bé mat thu thdp dugc trong hai
chuyén khao sat ven bd bién PBSCL, bao gdém
MEKONG 2007 va MEKONG 2008 trong khudn
khé dé tai hop tac Viét Nam-CHLB Duc “Nghién
ctru tién hoa déi ven bién ddng bing Séng Ciru
Long va vung thém luc dia Kké can trong Holocene-
hién dai phuc vu phat trién bén virng”. Céac mau
tram tich cha yéu thudc phan chau thd ngﬁm tr ctra
Cung Hau dén ban dao Ca Mau.

3. Phuong Phap nghién ciru

3.1. Tinh cdc thong s6 kich thwée hat va lip cdc
so' do phin bo

Cac mdu trdm tich dwoc phan tich kich thudc
hat tai Vién Dia Ly thudc Pai hoc Téng hop Kiel,
CHLB brc voi cong nghé laze, &p dung nguyén ly
tan xa anh sang duogc st dung cho viéc phan tich
c4c mau tram tich. Vi thiét ké t6i wu vé quang
hoc, thiét bi phan tich nay cho phép xac dinh kich
thudc hat trdm tich nim trong dai 0,02-2000 pm
mot cach hiéu qua va thuan lgi cho viéc tinh toan
c4c thong sb nhu kich thude hat trung binh, kinh
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thude diém gitta dso (hink 2), kich thuéec mdt 1
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Hinh 2. Bidu db dwéng cong tich Iy va kich thwée dso
m&u CM220308_05

Viée 1ap ra so dd phan bd cac thong s6 trAm
tich, ham lugng cat, bot sét trén viung chau thd
ngdm duoc thyc hién béng phim mém Sufer 8. 0
voi phep ndi suy Natural Neighbor c6 cac thong s6
bét ding hudng (anisotropy) nhu ban kinh ndi suy
1.4 va hudng uu tién tuong u’ng voi goe 60°. Cac
so d6 phan bd nay sé gop phan cho ta thdy xu
hudng tich tu va van chuyén trdm tich trén ving
chéu thd ngdm ven bo PBSCL.

Kich thudc hat trung binh dugc tinh toan theo
phuong phap moment, kich thuéc hat dsy dugce tinh
toan trén duong cong tich liy, gia tri mdt 1 duoc
tinh todn trén dudng cong phan b (hinh 3).
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Hinh 3. Bidu d6 dwéng cong phan bd mau CM220308_05
va kich thuwéc mét 1

X, =exp M
100

Trong 46 X < 1a kich thudc hat trung binh; f tin

suét tinh theo phﬁn tram; m, kich thudc cac cép hat.



3.2. Phwong phdp tinh todn dong luc

Dong chay ven bo sinh ra bdi cac tac nhan thuy
tridu, song va gio. Pay 1a nguyén nhan chinh chi
phdi qua trinh van chuyén trim tich ven bo
DPBSCL. Trong khuon khd bai bao nay, tap thé tac
gia st dung phuong phap tinh dong chay ven bo
dwa trén viéc giai hé phuong trinh chuyén dong 2
chiéu ldy tich phén theo do siu cua dong chay
duogc ap dung trong mé hinh MIKE21. Trong mo
hinh nay, c6 tinh dén anh hudng cia gio, song va
thiy tridu dén dong chay ving ven bo. Hé phuong
trinh vi phan cho dong chay ven bo nhu sau:

Phuong trinh lién tuc:
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Trong d6 ¢q., g, twong tng la luu luong dong
chay trén 1 don vi chiéu rong, tinh tir day 1én dén
mat va vudng goc voi x, y; 7] - dao dong mat nudc
s0 v6i muc chudn (muc “0”); ¢ - thoi gian; d - d0
sau; g - 1a gia téc trong truong; n - d6 nham thuy
luc; vy, hé s6 ma sat day; Uy, V,, - thanh phﬁn van
tc gi6 theo truc x va y; va C, - hé s6 ma sat gio;
Swxs Sy Syws VA S,y 12 céc thanh phan tmg suét birc
Xa cua song.

Dién tich ving tinh toan iy rong ra trén khu
vyc thém déng nam Viét Nam, gi6i han tir 104°E
dén 108,5°E va tir 8°N dén 11°N. Ludi tinh duogc
xdy dung trén ludi tinh tam giac (hinh 4). Truong
gi6 duoc cho trén mat bién 14 truong gié trung binh
hang thang. Truong ma sat day va bd bién dugc
xap xi voi hé sé Manning c6 gia tri nim trong
khoang 0,023 tai viing bién sdu hon 20m dén 0,028
tai ving bién néng dudi 2m. Cac thong sé didu
chinh qué trinh chay mo6 hinh nhu budc tinh theo
thoi gian 14 0,01s, tiéu chuin CFL bang 0,8.
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4. Két qua va thao luin
4.1. Phén bé cdc dic diém tram tich

Kich thude hat trung binh dugc tinh toan theo
phuong phap momen da trinh bay & trén. Mot so
d6 phan bd kich thudc hat trung binh gép phan
cung cip xu thé phan bd va van chuyén tram tich
trong khu vuc nghién cuu. Kich thudc hat trung
binh 16n hon khoang 60pum & khu vygc mat trudc
chau tho (delta front) phia trude cira song Dinh An,
Tranh P& va sau d6 min hon vé phia viing bién ven
bo Soc Trang-Bac Liéu. Kich thudce hat trung binh
thé hon 45um xung quanh ctra song Ganh Hao va
¢6 xu huéng giam dan tir khu vuc cira Ganh
Hao dén ban dao Ca Mau. Xu huéng bién d6i kich
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thude hat cho théy 1d su chiém wu thé cua tram tich
min v€ phia tdy nam khu vyc nghién cru va phia
tay cua ban dao Ca Mau (hinh 5).

Kich thudc diém giita (dso) duoc g dung rong
rai trong cac tinh toan van chuyén tram tich, dong
lyc trdm tich. Vi vay, viée 1ap so d6 phan bo kich
thudc diém giira cung can thiét va cung cip thém
mot 16p théng tin vé tram tich thuoc khu vuc
nghién ctru. Kich thudc diém giita tho hon 85um &
phia trudc cira song Dinh An, Tranh Dé va trd nén
min hon dén gan cira song Ganh Hao. Ving xung
quanh cua song Ganh Hao kich thude dsy la 55-
95um, sau d6 tré nén min hon vé phia tdy nam va
khu vuc phia tay cia ban ddo Ca Mau (hinh 6).
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cao nhét), sau d6 dén mot 2 va cac mét khic. Do
khoang mot nira cac mau tram tich chi c6 mot mot



(mdt 1) boi vay viéc lap ra cac so dd phan bd cia
mdt 2 hay mdt 3 khong co ¥ nghia trong viée luan
giai xu huéng van chuyén trim tich trong khu vyc
nghién ctru. Hinh 7 chi ra sy phan bd cua kich
thuéc mdt 1. Gia tri mbt 1 cao hon 60 um trong
phin truéc cira song Pinh An. Doc bd bién Séc

Trang - Bac Li€u kich thude mét 1 rAt min (nho
hon 20pm). Gan khu vuc cira Ganh Hao vé phia
d6ng nam va nam kich thuéc cia mdt 1 1a tho hon
80 um va c6 xu hudng giam vé phia tiy nam va
doc bo tay ban dao Ca Mau. Khu vuc phia tay ban
dao Ca Mau kich thuéc mét 1 nhé hon 20pum.
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bac diém phan bd clia ham lugng cat, bot sét
cho thay su chiém uu thé cia mdi nhom tai cac khu
vuc khic nhau. Ham lugng cit chiém wu thé &
phan mit trudc cua cira song Dinh An 14 cao hon
60%. Ham lugng cat tir cira song Ganh Hao dén
ddo Hon Khoai khoang 30-60%. Ham luong cat

thip hon 30% tir Hon Khoai dén phia tdy ban dao
Ca Mau tham chi thdp dudi 15% (hinh 8). Ham
luong bot sét bién doi nguoc lai véi ham lugng cat.
Ham luong bdt sét cao hon 75% & khu vuc Soc
Trang-Bac Liéu va khu vuc tir dao Hon Khoai dén
phia tay ctua ban dao Ca Mau (hinh 9).
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4.2. Cac ddc trung dong chdy ven bo

Dong chay bé mit sinh ra chu yéu do tac dong
clia gio. Do vay, ché d6 dong chay bé mit tai ving
ven bod DBSCL c6 hai xu huéng chinh dudi anh
hudng cta gié mua dong bac va gio mua tdy nam.
Trong mua dong, dong chay bé mit c6 hudng tay
nam (hinh 10); khi di qua khu vuc ban dao Ca Mau
dong chay c6 hudng tay bic di vao vinh Thai Lan.
Téc d6 dong chay trung binh mua déng dat cuc dai
0,4m/s ving bién phia nam Cén Pao, cuc dai
0,3m/s phia bic Con Pao va phd bién 0,1-0,2m/s
vung ven bo. Trong mua he, dudi anh hudng gié
mua tdy nam, dong chay ven bo tir mili Ca Mau di
vé phia cac ctra song Mé Kong 1a rat yéu. Toc do

dong chay trung binh 16n nhat vao mua he chi dat
0,25m/s tai phia bic va phia nam dao Con Dao, ven
bo khu vyc nghién cuu, tbe do thuong nho hon
0,05m/s (hinh 11). Nhitng két qua nay cho thiy su
chiém wu thé cua dong chay bé mit doc bd vé phia
tdy nam trong mua dong so véi dong chay bé mit
doc bd vé phia dong bic trong muia he.

Dong chay day it phu thudc vao ché do gio bé
mit ma phu thude chu yéu vao thuy tridu, diéu kién
dia hinh day va bo bién. Tinh trung binh theo nim,
dong chay day c6 xu huong di vao vinh Thai Lan
khi vuot qua Mili Ca Mau theo hudng ty, tiy bic
v6i the d6 0,2 - 0,3mv/s (hinh 12).

110

10.8
10.6
10.4
10.2
100
9.8
88 Séc Trang
9.4

Bac Liéu

92

90

8.8

86

|

.5

Current speed [mys]

0.32- 0.36
0.28- 0.32
- 028
2- 024

- 02
- 016
- 012
- 0.08

[
L
[
[
=
BHo
B o
=
[
[ |
[ |
[ |
[ |
]

104.5 105.0 1055

1075 108.0

Hinh 10. Hwéng va van téc dong chay thwong ky mua dong

612



1045 : 1055 1068.0 5 5 1070 1075 1080

« Hinh 11. Hwéng va van
toc dong chay thuong ky

—
03

Curment speed [nvs]

[ 0325- 035 mua he
L1 o03-0:%
Eozms- 03
B o25-0.275
0225 025
I 02- 0225
017s- 02
0.45- 0175
B 0125 015
Bl 01012
. oo 01
Wl 005 0075

0025- 005
Below 0.025
Undefined Value

1085

— Hinh 12. Hwéng va van
tbc dong chay day trung
binh theo nam
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4.3. Thdo ludn

Dic diém phéan bd ham luong cat, bot sét chi ra
su chiém wu thé ctia ham lugng cit min trong hai
khu vyc: phia truéc ctra song Dinh An va xung
quanh cira séng Ganh Hao, trong khi bot sét chiém
vu thé trong phan chau thé ngdm doc bd bién
Soc Tring - Bac Liéu va phan phia tay cta ban dao
Ca Mau.

Dic diém phan bd cua kich thude hat trung
binh, kich thudc dsy va kich thudc mode 1 cho thay
xu hudng tir cira song Dinh An dén Ganh Hao tram
tich trén phan chau thd ngam bién ddi kha phuc
tap, c6 xu hudng chinh 14 min dén tr cira Pinh An
dén doc bd bién Soc Trang-Bac Liéu, sau do tho
Ién & khu vuc gﬁn Ganh Hao rdi lai min dan vé
phia ban ddo Ca Mau.

Cac két qua nghién ciru dic diém trdm tich ¢
day, két hop v6i nhiing két qua nghién ctru cac
thong so kich thuge hat mot cach chi tiét theo 12
tuyen cét ngang vung chau tho ngam cua Nguyen
T.T (2009) [10] va Nguyén Trung Thanh va nnk
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(2009) [9] gitp ta lap dugc mot so d6 khai quat vé
vu thé tich tu trdm tich ving chau thd ngam
(hinh 13).

Céc nghién ctru vé dong lyc dong chay ven bo
cho thiy sy chiém wu thé cua dong chay ven bo vé
phia tay nam vao mua déng dudi anh huong cua gié
mua déng bac. Khi vugt qua Mili Ca Mau, dong
chay c6 xu hudéng di vé phia tay bac va bic doc by
tay ban ddo Ca Mau. Pic diém phan bd kich thudc
hat tram tich va dong luc dong chay ven bo ¢ day
cho phép ta khing dinh sy chiém wu thé cua qua
trinh van chuyén trim tich doc bd vé phia tdy nam.
Tuy nhién, con dudng, qua trinh van chuyén tram
tich tir khu vuc phia trude cac cira song cua song
Mé Kong vé dén khu vire Ganh Hao can phai dugc
thao luan hay nghién ctru chi tiét hon nira.

Theo so db xu thé tich ty va van chuyén tram
tich (hinh 13), c6 thé thdy ving chau thd ngam &
khu vuc Séc Tring - Bac Liéu c6 phan dia hinh
suon chau thd kha rong tién sat vao bo bién, trong
khi d6 ¢ khu vuc trudc cac ctra song chinh cua
song Mé Koéng, phan mit bang chau thd ngim
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(delta front platform) c6 dién tich kha rong va trim
tich cat phan bd kha phd bién trén d6. Nhu vay, co
thé suy luan rang tram tich cat chu yéu duoc van
chuyén doc bo bién Séc Trang - Bac Liéu vé phia
tdy nam trén phan bang cta chau tho (subaqueous
delta platform) dén sat bo bién (mébi truong ving
bang giira thuy tridu) dudi anh huéng manh cia
song, dic biét trong thoi ky gié mua dong bac. Cac
song ¢6 hudng tdy nam khi tiép can sat bd s& hinh
thanh nén cac dong doc b van chuyén tram tich vé
phia tdy nam. Cac trAm tich (chii yéu la cat) khi
duogc van chuyén dén gan khu vuc cira Ganh Hao
s€ duge cac dong chay ven bo khu vuc nay co
hudng ngang bo dua ra xa hon, tich tu dang ké trén
phan suon chau thd. Cac dong chdy ngang bo dua
tram tich ra xa b c¢6 thé dugc hinh thanh do sy
thuan lgi vé hinh thé dia hinh duong bo khu vuc
nay nhu dong chay cat (rip currents), dong tridu
xudng (ebb tide currents) ma c6 thé wu thé hon so
v6i dong tridu 1én (flood currents). Thém vao d6, ta
c¢6 thé thdy dugc vai tro hoat dong cia séng gia
tang trong khoang 3 nghin nam tr¢ lai day 1én vung
chau thd thong qua cac san phim sot lai trén phan

1047

ddng bang thap ven blen d6 1a cac gidng cat cb (4,
5, 11]. Cac giong cat ¢d nay ciing da dugc nhiéu
tac gia khac d& cap dén [1-3], chiing rat phd blen o
khu vyc Tra Vinh, Bén Tre, Séc Tring, mot sb it
dén Bac Liéu. Tuy nhién, dén tinh Ca Mau thi cac
thé dia mao nay khong con nita. Pidu nay ciing
minh chimg cho anh hudng cua séng va van chuyén
trdm tich doc bo sinh ra boi song manh ¢ khu vuc
phia trude cac clra song ciia song Mé Kong cho dén
khu vure Soc Tring - Bac Lidu va giam di rat nhiéu ¢
khu vuc b bién cua tinh Ca Mau.

Dua trén cic két qua va nhitng phan tich suy
luan & trén, ta c6 thé xdy dung duoc mét so dd vé
hudng van chuyén tram tich chinh cho ving chau
thd ngam (hinh 13). Dién bién van chuyén, tich tu
tram tich ving chdu thd ngdm cho thiy ving quanh
ban dao Ca Mau 1a mot tam tich tu trdm tich.
Nguoc lai, ving ven bo bién Séc Trang - Bac Liéu
¢6 thé 1a ving bd bién chiu tac dong nhiéu cua
song dong chay ven b, tiém an nhidu nguy co bao
mon va x6i 16 bd bién, dic biét trong xu thé muc
nudc bién gia tang hién nay.
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Hinh 13. Xu thé tich tu trdm tich va van chuyén tram tich

5. Két luan

Céc tich tu trAm tich trén chau thd ngim co thé
dugc chia thanh nam vung tich tu chinh: ving trude
cac cira song Mé Kong, tram tich cét tich tu chiém
vu thé; ving doc bd bién Soc Tring - Bac Liéu,
tram tich bot sét tich tu chiém wu thé; ving gan cira
song Ganh Hao, tram tich cat tich tu chiém wu thé;
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ving tir gitta Ganh Hao - B4 D& dén dao Hon Khoai,
trAm tich cat va bot cung tich tu, khong phan anh wu
thé; ving tir dao Hon Khoai dén phia tdy ban dao Ca
Mau, trim tich bot sét tich tu chiém wu thé.

Qué trinh van chuyén tram tich chiu anh huong
16n boi ché d6 dong chay ven bo do su chi phoi
cua gio, thuy triéu va cac hoat dong cia song trong



ving sat bo bién. Tram tich dwoc van chuyén chi
yéu vé phia tdy nam, khi vuot qua Miii Ca Mau
dong chay ven bo van chuyén tram tich theo hudng
tay béc, bic doc theo b tiy ban dao Ca Mau.

Tam tich tu trdm tich ving chau thd ngdm cua
DPBSCL 1a khu vuc xung quanh ban dao Ca Mau
(tir ctra BS Pé dén khu vuc cira song Cira Lon).
Ving tiém 4n nhidu nguy co bao mon, x6i 16 1a
khu vuc ven bo bién Soc Trang - Bac Liéu, dic
biét trong tinh trang muc nudc bién gia tang.
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SUMMARY

Sediment transportation and deposition on the subagueous Mekong River Delta

The development of subaqueous delta of Mekong Delta has been investigated sparsely. The subaqueous delta is a
place of intensive land-ocean interaction taking place. This geomorphologic sub-unit is also highly susceptible with the
present sea level rise in the state of global warming climate. The investigation of the sediment transportation and
deposition on the subaqueous delta was done on 190 surface samples collected from the two cruises in 2007 and 2008.
Besides, the estimation of coastal current in the study area was carried out with a 2D hydrodynamic model (MIKE 21) in
order to define the coastal current regime more clearly. The distribution of grain size parameters, sand content, mud
content and the calculation result of coastal current indicate that: (1) five deposition regions are separated relatively from
Mekong river mouths to Ca Mau Peninsula consisting of: two dominating sandy regions as in front of Mekong river
mouths and near the Ganh Hao river mouth; two dominating muddy regions occur as along the coast of Soc Trang-Bac
Lieu and in the west of Ca Mau peninsula; and one sand-mud deposition region from the middle place of Ganh Hao and
Bo De to Hon Khoai Island; (2) the sediment is transported mainly southwestwards to Ca Mau Cape, when moving past
the Ca Mau Cape the sediment is transported northwestwards and northwards; (3) The area around Ca Mau Peninsula
from Bo De to Cua Lon Bay is a depositional center of the subaqueous delta.
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