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Abstract

The Red river delta coastal area (Vietnam) and Yangtze river delta coastal area (China) not only play an
important role in developmental process of each country but also show typical characteristics of
hydrodynamics and sediment dynamics of estuaries and delta coastal areas. Based on previous studied
results of hydro-sediment dynamics in two delta coastal zones that were published, this paper gives a
comparison of hydrodynamics and sediment dynamics of the coastal zones of Red river and Yangtze river.
The results showed that there are some similar features of these two regions such as riverine hydrology,
decreased fluvial sediment flux due to the dam, grain size of suspended sediment, alongshore sediment and
morphological change. Besides, these two regions also have some distinct characteristics such as tidal
regime and residual field currents.
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So sanh mot sé dic diém ddng lwc va tram tich ven bo chau thé séng

Hong va Duong Tir
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Tom tit

Ving ven bd chau thd séng Hong (Viét Nam) va Duong Tt (Trung Quéc) khdng chi dong vai tro rat quan
trong trong qué trinh phét trién cia mdi nude ma con mang cac dic trung vé dong lyc - tram tich tiéu biéu
cho viing cira sdng ven b chau thd. Dua trén cac két qua phan tich tong hop tir nhitng nghién ctu lién quan
trude d6 da duoc thuc hién ¢ hai ving ven b chau thd, bai bao nay s& phan tich so sénh mot sé dic trung vé
dong lyc-tram tich ¢ hai viing ven bd chau thé séng Hong va Duong Tir. Céc két qua cho thay mot sb diém
tuong ddng cua 2 ving nay nhu ché d6 thuy vian séng, dong bun cat bi giam manh do anh huéng cua cac dap
chira trén thuong luu, dic diém cép hat cua tram tich lo ling, xu thé di chuyén cua dong bun cat doc bo va
dic diém bién dong dia hinh ddy. Bén canh d¢, giita hai ving nay ciing c6 mot sé diém khac biét nhu ché do

thay tridu, truong dong chay du.

Tir khéa: So sanh, dong luc, tram tich, ven b, song Hong, sdng Duong Tir.

MO PAU o ,

Luu vuc sdng Hong nam & phia bac Viét
Nam, c6 di¢n tich luu vuc Ion tha 2 ¢ Viét
Nam va thit 4 & Béng Nam A sau Mekong,
Irrawaddy va Chao Phraya [1]. Dién tich lhru
vuc cua sdng Hong vao khoang 160 ngan km?,
V6i do dai khoang 1.100 km. NgUOn nudc cua
séng Hong dwoc cung cip chu yéu céc song
ba, Thao va song Lo (h1nh 1), sau d6 chay ra
vung ven bo chau tho séng Hong (CTSH) vao
Blen Pong qua 9 ctra chinh 1a Bach Pang,
Cam, Lach Tray, Van Uc, Thai Binh, Tra Ly,
Ba Lat, Ninh Co va bay.

Song Duong Tu (hay con goi la Truong
Giang- Changjiang) la song co dién tich luu
vuc dung thir 9 trén thé gisi, do dai trén 6.300
km - dai nhat chau A va dai thir 3 trén thé glm
[2]. Séng Duong Tur bat ngudn tir cao nguyén
Tay Tang ¢ d6 cao 5.342 m so v6i muc nudc
bién, chay qua Thanh Hai, Van Nam, Ho Bac,
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Vi Han, An Huy va Glang T6. Cubi cung di
qua Thuong Hai va d6 vao bién bong Trung
Hoa qua 2 cira chinh 1a nhanh phia bac (North
Branch) va nhanh phia nam (South Branch)
(hinh 1).

Cd ving CTSH va chéau thd song Duong Tir
(CTSDT) déu gan lién véi lich str, van hoa va
qua trinh phat trién cua Viét Nam va Trung
Qubc. Day la nhitng noi tap trung cac co s6
kinh té quan trong va dong dan cu (24 triéu
nguoi ¢ CTSH va 114 trigu dan & CTSDT). Hai
vung ven bo nay déu tiép nhan lugng nuéc va
bun cat rat Ion tir luu vuc song Hong va luc
vuc song Duong Ta. Nguon vat chat nay da tao
ra nhung vung duyén hai rong I6n, khong chi
6 y nghia rat 16n ddi _Véi sy phat trién kinh té
x& hoi (KTXH) ctia moi nuéC ma con mang cac
dic trung vé dong luc - tram tich tiéu biéu cho
vung cira song chau thd khu vare Dong va Dong
Nam chau A [1, 2]. Vi vay di c6 rat nhiéu
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nghién cau lién quan vé cac dic trung thiy vin
trén luu vyc song, cic diéu kién thiry dong luc
(TPL), dac diém van chuyén bun céat (VCBC)

va bién dong dia hinh day ¢ ven bo cua mdi
khu vuc CTSH va CTSDT [1-9].
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Hinh 1. Luu vuc song Hong (a) [1] va song Duong Tir (b) [3]

Mic di co nhiéu nghién ctu lién quan vé
van dé nay nhung cho dén nay, chua c6 cong
b nao ¢ Vigt Nam vé viéce so sanh cac diéu
kién vé thuy van, dong luc-tram tich gitra hai
vung ctra song ven bo CTSH va CTSDT. Dua
trén cac két qua phan tich téng hop tir nhiing
nghlen ciru lien quan trude d6 da dugc thuc
hién & hai vung ven bo chau tho, bai viét nay sé

cung cip thém nhiing hiéu biét vé diac diém
thiy van, TPL, VCBC va bién dong dia hinh

day ¢ ving ven bo CTSH va CTSDT. Qua do
cung s€ lam noi bat 1en mot sb diém khac bi¢t
va tuong ddng vé diéu kién dong luc, tram tich
& hai viing ctra sdng ven bién nay.

TAI LIEU VA PHUONG PHAP

Trong bai bao nay, phuong phép chi dao la
phén tich tong hop cac két qua nghlen clru da
duoc cong bo Ve dong luc, tram tich & hai vun
ctra sdng Hong va cira song Duong Tir. Céc két
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qua nghién ctru Ve viing ctra sdng Hong bao
gom dong nuéc, tram tich tir luu vuc ra vung
cira song, anh hudéng cia dap Hoa Binh dén
phan ph01 dong nudc va tram tich ra vung ven
bién, cac diéu kién dong luc va tram tich ¢
viing cira sdng ven bién. Day 1a nhitng két qua
nghién ctu caa chinh tac gia trong luan an
“Suspended sediment dynamics in Red river
distributaries and along the Red river delta:
focus on estuarine processes and recent
balances” [10]. Ngoai ra, bai viét ciing sir dung
sb ligu do myc nudc tai tram hai van Hon Dau;
cac sb liéu do dac vé dong chay, tram tich cua
de tai “Nghién ciu xay dung ludn ci phuc vu
Idp qui hoach cac béai dé bun cat do ngo vét
trén dia ban Hdi Phong - BT.MT.2015.721”
trong cic dot khao sat thang 11-2015, thang 1,
5 va 7 nam 2016. Dé so sanh véi diéu kién
dong luc, tram tich & vung ctra séng ven bo
CTSH, céac két qua nghién ciru tuong Gng &
vung ctra song Duong Tt cua cac tac gia phia
Trung Qudc da cong bd ciing da duoc thu thap
va phan tich.

KET QUA VA THAO LUAN
Dong nuéc va tram tich

Tong luong chay hang nam cua séng Hong
tai tram Son Tay bién d6i manh theo thoi gian
trong khOang 80 ty m*/nim (nim 2010) dén
161 ty m*/nim (nam 1971) Lwong cha 3y trung
binh trong thoi gian nay la 110 ty m’. Tong
lwong chay trung binh nam thoi ky 1960-1979

la 116 ty m® va trong thoi ky 1989-2010 14 106
ty m* [1].

Bang 1. So sénh mot s6 dic trung song Hong

va Duong Tw
Son Dién tich bodai  Luong chay
9 (ngan km?)  (km) (ty m°)
Hdng 160 1.100 106-116
Duong Tir 1.800 6.300 900

Luu luong chay cua séng Duong Tu la
khoang 900 ty m*nim (déng thir 5 trén thé
gio6i) va d6 dai khoang 6.300 km (bang 1) [2].
Dong chay cua sﬁng Duong Tt cling bien dong
manh theo thoi gian va qua cac thoi ky. Trong
thoi ky gitra nam 1950— 2002 tong luong chay
trung binh khoang 905 ty m®, thoi ky trudc khi

3p Tam Hlep (1993-2002) da tang l1én 964 ty
m®. Sau khi c6 dap Tam Hlep, tong luong chay
giam xuong con 838 ty m*/nam [11].

C4 sbng Hong va sdng Duong Tu déu c6
nguon nuéc bién dong manh theo mua. O song
Hong, khoang 80% tong lugng chay ndm tap
trung vao cac thang mua mua (tu thang 6 dén
thang 9 hiang niam), trong khi cac thang con lai
chi chiém khoang 20% tong luong chay niam
[1]. Tuong ty nhu vay, & song Duong T,
lugng chay trong cc thing mua mua (thang 5
dén thang 10), chiém khoang 80% tong luong
chay hang nam, cac thang mua kho tir thang 11
nam trudc den thang 4 nam sau chi chiém
khoang 20% téng lwong chay hang nam [7, 12].

Bang 2. So sénh mot sé dic trung tram tich séng Hong va Duong Tt

Ham lugng tram tich (mg/l)

Tong lugng van chuyen (triéu tan)

Séng

Mua mua Mua kho Nam Mua mua Mua khé Nam
Hong*[1] 1250 202 1027 108,6 33 119,9
Duong Tu**[13] 647 221 504 383,4 67,7 451

Ghi chu: *: 1960-1979 ; **: 1875-1985.

Ham luong TTLL trung binh nhiéu nam ciia
song Hong tai Son Tay 1a 1.030 mg/l. Trong khi
d6 ham lugng TTLL trung binh cta séng Duong
Tu trong thoi ky 1875-1985 tai tram thuy van
Datong la 504 mg/l [13]. Ciing giéng nhu luu
vuc song Hong, ham lugng TTLL cua song
Du:ong Tor bién dong manh theo mua: Trong
mua mua, ham luorng TTLL trung binh 647
mg/l, nguoc lai vao mua khd gia tri trung binh
trong nhiéu nam 1a 221 mg/I (bang 2).
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Tong lugng van chuyén tram tich lo Tung
cua sébng Hong la khoang 120 trigu tAn/nam.
Trong do tap trung Chu yeu vao mua mua
(108,6 trieu tan) va rat nho vao mua kho (3,3
triéu tan) 0 song Duong Tu, tong luong tram
tich lo ltng 16n hon khoang gan 4 lan so véi
séng Hong véi gia tri khoang 451 tri¢u tan/nim
(mua mua chiém khoing 85% véi gia tri la
383,4 triéu tan, con lai vao mua khd khoang
67,7 triéu tan).
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Anh hwéng cia cic dap chira ‘

Ca song Hong va séng Duong Tir déu co
cac dap chua 16n ¢ trén thugng luu. Bap Hoa
Binh trén song Da (mét trong 3 phu luu cua
song Hong) duoc xay dung thang 11 nam 1979
va hoan thanh vao thang 12 nam 1988, da f Hoa
Binh c6 dung tich chtra khoang 9,35 ty m® nudc
(tha 53 trén thé gidi, 2012).

bap Tam Hiép (Three Gorges Dam) trén
song Duong Tir dugc Xéy dung tur 2003, hoan
thanh tich nu6c va dua vao str dung tir 2010 [14]
Pay 1a dap 16n 21 vé dung tich chia tren thé gi6i
V6i lwong nudc trir khoang 39,3 ty m® nudc.

Sau khi cac dap chira nay hoan thanh va di
vao hoat dong da c6 nhitng anh hu:ong guan
trong den dong bun céat caa cac sdng nay. Ham
lugng tram tich lo ling giam manh trong mUa
mua. Ham luong tram tich lo lung & séng
Hong da giam tir 1.027 mg/1 (trudce khi co dap
Hoa Blnh) xuéng con 397 mg/l. Trong khi do,
sau khi co dap Tam Hiép, ham lwong tram tlch
lo lu'ng trén song Duong Twr ciing giam manh
qua cac thoi ky, dac biét 1a sau khi dap Tam
Hiép van hanh, ham lwong tram tich lo ling
da giam tu gia tri trung binh 420 mg/l xuong
con 136 mg/l (bang 3).

Bang 3. So sanh mot s dic trung tram tich séng Hong va Duong Tir

Ham lugng tram tich (mg/1)

Tong lugng van chuyén (tri¢u tan)

Séng Giai doan - N " - - - — -

Mua mua Mua khé Nam Mua mua Mua kho Nam
1960-1979 [1] 1250 202 1027 108,6 3,3 119,9

Héng 1989-2010 [1] 536 104 397 40,3 1,9 46,1
2008-2015 [10] 124 126 125 6,65 521 11,85

1971-2002 [15] 690 200 420 65 368 433

Duong Tt 2003-2013 [16] 173 145
2013-2015 [16] 136 118

Su suy glam cua ham lugng TTLL da kéo
theo su suy giam cta dong tram tich tir sdng
dua ra bién. Dong tram tich trudc khi co dap
Hoa Binh cua song Hong da giam tur 120 tri¢u
tan/nam xubng con 46 triéu tin /nim (giam
62%). Trong khi dong bun cat sdng Duong Tt
cing gidm manh tor 443 trigu tan/nim xubng
con 145 triéu tan/nam (giam 67%). Xu husng
giam dong bun cat tir ca 2 h¢ thong song do anh
huong Cua dap hign nay van tiép tuc dién ra va
cang ngay cang tram trong hon (bang 3).

Thanh phan, Cap hat tram tich lo litng

Thanh phan va cap hat cia TTLL la céc
tham s6 c6 anh huong quan trong dén céc qua
trinh dong luc tram tich ¢ ving cira sdng ven

Bang 4. So sanh kich thudc hat TTLL ven b

bo. Cac khao sat, phan tich gan day cho thay
kich thudc hat (Dso) cua tram tich lo ling ven
bo CTSH dao dong trong khoang tir 17,6 den
77 um [10]. Kich thuéc hat ciia TTLL ciing thé
hién su bién dol ro rét theo mua. Trong do, vao
mua chuyén tiép, kich thuéc hat TTLL c6 gla
tri trung binh 60,24 um, 16n hon so véi mua
mua (49,14 um) va mua kho (52,66 pm).

Ty 18 % cua cac cap hat ciing co su bién
déng rd rét theo mua. Vao mua mua va mua
khé, ty I& cac hat min va hat vira chiém 34,22—
38,22%, trong khi hat thd chi chiém 25-27,6%.
Nguoc lai trong mua chuyén tiép, ty 1é thé tich
hat min chi chiém khoang 24% con lai 1a cac
cap hat vira va tho [10].

& s6ng Hong va Duong Tt trong mila mua

Puong kinh hat (um)

Van téc lang dong cua hat (mm/s)

Song Trung binh Max Min Trung binh Max Min
Héng [10] 39,4 71,2 27,4 0,13 0,29 0,07
Duong Tu [17] 36,2 95 14 0,17 0,6 0,04

Van téc ling dong trung binh cua cac hat
TTLL khu vgc caa Cam - Nam Tri¢u dao dong
trong khoang 0,13-0,22 mm/s. Trong d6 van
téc lang dong cua hat TTLL cao nhat vao mla

Chuyen tiép (0,22 mm/s), sau d6 giam dan trong
moa khé (0,15 mm/s) va nho nhat vao mua
mua (0,13 mm/s), bang 4.

453



Vu Duy Vinh et al.

So sénh véi cac dac trung vé kich thudc hat
cua TTLL ven bo CTSH va Duong Tt (bang 4)
cho thay c6 su tuong dong nhat dinh gitra kich
thudc hat va van téc lang dong cua hat TTLL.
O ving ven bd CTSDT, ty Ié hat sét chiém t6i
40%, con lai khoang 54% la bun va chi co
khoang 6% la cat [17]. Bicu nay cho thay ty 1¢
bun, sét ¢ day cao hon rd rét so vdi vung ven
bo CTSH.

Thiay triéu ven bo' CTSH va Duong Tir

Dao dong myuc nuéc (DDMN) ¢ ving cira
song ven bo CTSH thugc kicu nhat trieu deu
dien hinh véi hau het so ngay trong thang la
nhat triéu, ban nhat triéu chi xuat hién 2-3 ngay
trong ki nuéc kém. Trong mot pha triéu c6 mot
lan nuéc 16n va mot lan nude rong. Trong mot
thang mat trang c6 hai ky nudc cuong, moi ky
11-13 ngay, bién d¢ trung binh dao dong 2,6
3,6 m va hai ky nudc kém, mo| ky 34 ngay co
bién d6 0,5-1,0 m. Séng triéu c6 tinh chat séng
dtng véi vu thé thudc cac séng nhat triéu Oy,
K; ¢6 bién do 70-90 cm, trong khi cac song
ban nhat trieu M,, S, chi cd vai tro thir yéu vaéi
bién do kha nho (duol 10 cm) [18].

Thay triéu ¢ ving ven bd chau thé séng
Duong Tt c6 bién do trung binh véi do lon
triéu khoang 2,66 m trong ky triéu kém, dén 5
m trong ky triéu cuong [17]. Khéc véi ché do

106°00'E  106°12'E 106°24'E 106°36'E 106°48'E  107°00'E
x coordinate —

Hinh 2. Truong dong chay du tang mat ven bd CTSH: a- Trong muia kho (thang 1 nam 2014);
b- Trong mua mua (thang 9 nam 2014) [10]

Céc két qua tinh toan cung cho thiy trudng
dong du ¢ khu vyc nay co xu hudng ting dan
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thay triéu mang tinh nhat triéu déu & ven bo
CTSH thuy triéu ven bo song Duong Tu mang
tinh nhat ban nhat nhiéu khong déu. Bién do
cua séng triéu M, c6 thé dat trén 100 cm, va
song S, cling dao dong quanh gia tri 40 cm.
Trong khi sng triéu O, va K, & ven bd CTSDT
c6 gié tri lan lugt nho hon 25 cm va 16 cm [9].

Dong triéu & ven bd CTSH khi dat cuc dai
vao ky tridu cuong ciing chi khoang trén dudi
1,0 m/s & céc cwra séng va nho hon 0,8 m/s &
ving ven bo [5]. Trong khi d6, dong triéu cuc
dai trong pha triéu xuéng 2,8 m/s va 1,8 m/s
trong pha triéu Ién caa ky triéu cuong ¢ ven bo
CTSDT. Trong ky triéu kém, dong triéu cuc dai
& ven bo song Duong Twr cling 1én tGi 1,6 m/s
trong pha triéu xudng va 1,2 m/s trong pha triéu
lén [17].

piéu kign dong chay ven by CTSH va
Dwong T

Cac két qua nghién cu va md phong cho
thay truong dong chay ven bo CTSH luén ludn
bién dong theo dao dong cua muc nudc thuy
triéu. Dong chay tong hop c6 dinh huong tir
phia ngoai vao ving ctra song ven bo trong pha
triéu Ién. Nguoc lai vao pha tridu xu0ng, dong
chay téng hop dinh hudng tir bo, ving cua
song ra phia ngoai [3, 4, 19].

3°00'E 106°12'E 106°24'E 106°36'E 106°48'E 107°00'E
x coordinate —

do Ion tu vung ctra s6ng ven bo phia dong bac
dén céc cira song ven bo phia tay nam (hinh 2).
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Nhu vay, van toc dong du thé hién su dong gop
rat lon coa cac khdi nudc song. Duéi anh
hudng cua luc Coriolis, cac khéi nuge song co
xu hudng di chuyén vé phia tdy nam, ¢ ving
ven bo va cac ctira song phia tady nam cua vung
ven bo CTSH, téc do dong du tdng 1én, diéu
nay thé hién anh huong caa cac khdi nudc séng
duoc tich Iy do su di chuyén tir ving phia
ddng bac xubng.

Trong ca hai mua déu cho thay dong du kha
I6n trén tang mat nhung giam manh & cac tang
nudce sau hon. Diéu nay cho thay su di chuyen
cua khéi nuée ven bo CTSH chu yéu dién ra &
cac lop nudc tang mat. Trong khi d6 dong du
I6n hon & cac cwra song so véi vung xa bo cho
thay vai tro cua cac khoi nudc song dong gop
cho truong dong chay du 16n hon so vai vai tro
Cua truong gio.
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Hinh 3. Truong dong chay du ting mat ven bo CTSDT: a- Trong mua kho (thang 1 ndm 2014);
b- Trong mua mua (thang 9 nam 2014) [10]

Nhing nghién ciru truge kia vé dong du &
ving ven bd CTSH cho thiy c6 su bién dong
manh theo mua cua tru:ong dong du duéi anh
huong caa truong gié [ 20-22]. Dinh Van
Manh va Yanagi [20, 21] di cho thiy dong du
trong mua khd & vung ven bo CTSH dinh
huéng theo phuong tdy hoac tdy nam. Trong
khi vao mua mua, dong du c¢6 hudng nguoc lai.
Tuy nhién trong nhiing nghién ctru nay da
khong tinh dén anh huong cua cac khdi nudc
song. Vi vay dong du trong nhitng nghlen cuu
d6 chu yéu la thanh phan dong chay do gié gay
ra. Van Maren [22] cung da thong bao rang
trong ca hai mua (mua va kho) déu ton tai dong
chay huorng vé phia tdy nam trong I¢p nuéc gan
mat ¢ vung ven bo Ba Lat.

O khu vuc ven bo séng Duong Tir, dua trén
mo6 hinh ECOM-si, Luo et al., [23] da thiét Iap
md hinh dé md phong ché d6 TPL ven b song
Duorng T, céc két qua tinh toan cho thiy dong
du & ven bo chau thd song Duong Tur chju tac
dong 16n boi truong gié bién ddi theo mua va

dong nuéc 4m Pai Loan (Taiwan Warm
Current).

Céc két qua md phong cua Luo et al., [23]
cho thay rd rang vai tro cua truong gio va dong
chay 4m Dai Loan dén dong du ¢ khu vyc nay
I6n hon anh huéng cua dong chay song. Vao
mua kho do dnh huong cta gio bac-dong bac,
dong du tAng mit c6 hudéng chu yeu nam, nam-
tdy nam (hinh 3a). Tuy nhién & tang day, lai
chiu anh huong cua dong chay am Pai Loan
nén dong du c6 hudng ngugc lai. Trong mua
mua, do anh huong cua truong gio nam-tay
nam, dong du tang mat hugng lén phla béc-
dong bac nguoC V§i hudng cua nudc Song va
bi léch v& phia dong-dong bic & phia ngoai cira
song (hinh 3b). Trong khi do & ting day, dong
du dugc tang cuong vé, két hop voi dong 4m
Dai Loan nén van co gia tri kha lsn, tham chi
I6n hon ca dong du ¢ tang mat [23].

Nhu Vay co thé thay dong du & ven bo
CTSH va song Duong Tir ¢6 su khac nhau
twong ddi. Su tuan hoan vé hudng cua dong du
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& ven bo song Duong T gilp giir lai bun cat,
tram tich & vung ctra song. Trong khi dong du
& ven bo CTSH hudng cha yéu vé phia nam-
tay nam lai lam ting cuong VCBC di ra ngoai
vung cta song ven bo xuong phia nam cua
vung ven bo chéu tho.

Pic diém phan bd va van chuyén tram tich
lo lirng

Phan bd TTLL & ving ven by CTSH thé
hién sy bién dong rd rét theo moa (hinh 4). Tuy

y coordinate —

106°00'E 106°12'E 106°24'E 106°36'E 106°48'E 107°00'E
x coordinate —

nhién, sau khi c6 dap Hoa Binh, dong nudc va
bun cat tir hé thong song dua ra ving ven bo
CTSH da giam manh so véi trude kia [1]. Vi
vay, phan 16n trim tich da bi ling dong, giit lai
phia trong hodc ngay céc cira song trong diéu
kién khong c6 anh huong cua song gio [22].
Khi d6 cao song va van téc gio tang 1én da lam
tang cuong qua trinh x6i ddy, qua trinh tai lo
ling va van chuyén tram tich tir cAc ving cira
song ven bo di cac khu vuc khéc.

3°00'E 106°12'E 106°24'E 106°36'E 106°48'E 107°00'E
x coordinate —

Hinh 4. Phan b6 TTLL (mg/l) tang mat ¢ ving ven by CTSH: a- Trung binh trong thang 1 nim
2014; b- Trung binh thang 10 nam 2014 [10]
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O viing ven by CTSDT, céc két qua tinh
toan md phong tir mé hinh ECOM-si [23] cho
thay ham lugng TTLL ven bo song Du:orng T
bién dong tir 10-500 mg/l Dang chu y 1a phan
bé TTLL ¢ khu vuc nay bién dong rd rét theo
mua nhung thé hién anh huong Cla truong gio
I6n hon anh huwong caa cac khoi nuéc trong
song dua ra.

Pham vi phan b va anh huong cua cua
TTLL trong mua kho 16n hon rd rét so voi mua
mua (hinh 5). Piéu nay thé hién xu thé x6i dién
ra manh trong mua kh6é va xoi 1& chinh la
nguyén nhan lam téng ham luong TTLL trong
nudc ¢ khu vuc nay trong mua kho. Day cling
1a diém gidng voi phan bé TTLL & ving ven bo
CTSH.

Truong hop khong c6 anh hudéng cua
song gio, phan bo va van chuyén tram tich ¢
ven bo chédu tho séng Duong Tu chu yéu do

sy twong tac cua dong chay song va dong
triéu. Céac két qua tinh toan m6 phong [23]
cho thay khong c6 su khac biét dang ke gitra
mua mua va mua kho: Vung c¢6 ham luong
TTLL cao hon léch nhiéu vé phia bac-dong
bac vung cira séng.

Dong bun cat ven bor CTSH va CTSDT

Cac két qua phan tich tinh toan trong nhitng
nam gan day cho thdy dong ban cét cua hé
thdng song Hong da giam manh so véi truéc
kia, két qua tinh toan cho thay dong TTLL tur
song Hong (tram Son Tay) da giam manh
xudng chi con trung binh 11,85 triéu tan/nam.
Su suy giam nay cling kéo theo suy giam dong
bun céat ra vung ctra sdng ven bo, trung binh
trong c&c nam giai doan 2008-2015, dong
TTLL tur song dua ra ven bo da giam manh va
chi con khoang 8,35 triéu tan/nam (bang 5).

Bdng 5. Dong nudéc (ty m®) va TTLL (triéu tan) trong binh ndm (2008—2015)
& Son Tay va qua cac ctra song [10]

Song/cira song Mua khd Mua mua Ca nam
Q(x10°m) Mxx10°) Q(x10°m’) M (x10°%) Q(x10°m°) M (x 10°t)
Hdng (Son Tay) 41,31 5,21 53,54 6,65 94,85 11,85
Cira sdng 32,72 1,76 89,48 6,59 122,20 8,35

Ciing twong ty nhu sy phan bd cua TTLL,
su van chuyén cia dong TTLL doc bd ciing
bién d6i manh theo nhiing tac dong cua truong
séng gid va dong bun cat tr luc dia dua ra.
Trong diéu kién ling séng gid, dong bun cét it
di chuyén, TTLL tir song dua ra chu yéu tap
trung ngay tai cac ctra song. Dong bun cat doc
bd qua cac mat cit c6 gia tri rat nho (khoang
0,3-130 ngan tan). Pang cha y 1a dong bun cat
doc bd giita cac vuing cira séng (nhu mat cit Do
Son, Tra Ly, Ba Lat va Van Ly) rat nho [10].

Tong hop céc két qua theo mua va vai tro
ctia cac husng song gié khac nhau da cho thay
xu thé di chuyén cua dong bun céat doc bo trung
binh nam & ven bo CTSH. Céc két qua nay cho
thay dong bun cat doc bo c6 xu hu0’ng tang tur
viing ven bo phia dong bac xu0ng vung ven bo
phia tdy nam: tdng tur 1,73 tri¢u tan tai mat cat
Do Son lén 2,41 trigu tAn tai mat cat Cira Day.
Két qua nay cling cho thay dong bun cat ven bo
CTSH chu yeu di chuyen xuong phia tay nam
(chiém khoang 28,9% tong lugng bln cat tir
song dua ra) trong khi di chuyén Ién phia dong

bic (phia vinh Ha Long-Bai Ttr Long) rat nho
(0,93 triéu tan, chiém khoang 11% tong luong
bun cat tir song dua ra).

O ven bd séng Duong Tu, Xu thé van
chuyén cua dong bun cat da co nhiéu thay doi
trr 14 ngan ndm trudc cho dén thoi gian gan day
[24]. Trong d6 xu thé VCBC & vung ven bo tir
khoang 7.000 nam tr¢ lai day kha gidng véi Xu
thé hién tai. Cac két qua nghién ctu da cong bd
cho thay phan I6n bun cat tir song dua ra van
chuyen vé phia nam, ty nam, chiém khoang
32% tbng luong bun cat tir song dua ra [25]
KhOang 47% tong lwong bun cat tich lily & cac
cua song va ven bo. Trong khi ¢6 khodng 21%
bOI ling & phia ngoai chau thé ngam [25, 26]
Két qua nghién ctu cua [27] cling cho thiy c6
khoang 30% bun cat tr song Dwong Tur di
xuong phia nam. Cac két qua nghlen Clru cling
chi ra rang luong bln cat tr song Duong Tu ra
ving bién sau hau nhu khong dang ké [28, 29].

Pic dlem bién dong dia hinh day
Bién dong dia hinh day 1a két qua cua cac
qua trinh TBL va VCBC trong khu vuc. Trong
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diéu kién khong c6 anh huéng cua séng, bién
dong dia hinh ddy ¢ vung ven bo CTSH kha
nho va chi thé hi¢n xu the boi ¢ cac cira song,
noi tiép nhan nguon tram tich tir luc dia dua ra.
Téc do boi khu vuc nay trong mua mua phd
bién trong khoang 1-8 mm, cao hon mua kho
Vvéi gia tri pho bién khoang 1-4 mm [10]. i

bia hinh day ven bo CTSH da c6 thay doi
ro rét khi c6 tac déng cua truong séng gio.
Theo do nhu:ng huodng song khac nhau tadc dong
trong mua mua hoic mua kho déu c6 anh
huong khac nhau dén dia hinh day & khu vuc
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nay. Tong hop tir két qua tinh toan md phéng
cho ting truong hop riéng ré da cho thay buc
tranh vé bién dong dia hinh déy ¢ khu vuc
nghién ctu trong mua kho, mua mua va tong
cong ca ndm. Theo d6 xu thé boi/xoi xen ké
(tdc d6 khoang 5-30 mm) xay ra & ving nudc
ndng (nhé hon 6 m d¢ sau) xay ra trong ca mua
mua va mua khé. Xu thé boi xuat hién &
khoang do sau 6-10 m véi téc do khoang 5-25
mm dién ra & ving ven bo phla dong béc va tay
nam ven b chau thd. O ving nude sau hon 10
m, xu hudéng boi tu chiém wu thé tuyét dbi [10].
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Hinh 6. Bién dong dia hinh day (mm) trung binh nam & ven bd CTSH (a) [10] va tdc do bdi tu
(cm) trung binh nam ven bd chau thd séng Duong Tt hién dai (b) [26]

Téng hop cac két qua trong ca mua mua va
mua kho vé bién dong dia hinh day ca nam &
khu vuc nay cho thay xu thé khéng 6n dinh dia
hinh & Vung nuéc nong (nho hon 10 m d9 sau):
boi  xoi xen k& véi tbc do khoang 2-30
mm/nim & gan bo va bdi tu véi toe do khOang
10-50 mm/nam & ga\n va phia trong cac cua
song. Mot so vung boi (15-50 mm) ciing xuat
hién & ving nude ¢6 do sau 6-10 m & phia nam
Hon Déu, cira Van Uc, Thai Binh, khu vyc Van
Ly-Hai Hau va phia nam cira Pay (hinh 6a). O
d9 sau khoiang 10-25 m, xu thé boi tu la chu
yeu V6i toe do boi giam dan tir 10-30 mm/nim
giam dan t6i dudi 10 mm/nam ra phia ngoai
khot) [10].

Trong khi d6 tbc do bdi ling ven bo
CTSDT ciing duoc danh gia qua phén tich dong
vi phéng xa tai cac cot khoan. Két qua nghién
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ciru da cong b cho thdy téc do boi lang trung
binh & khu vuc nay phé bién dao déng trong
khOang tr 5-20 mm/nam (hinh 6b). Ca bi¢t &
vung sat ctra song Duong Tir, téc do boi Iang
c6 thé Ién toi 20-30 mm/ndm [26]. Nhu Vay co
thé noi cling c6 sy twong ddng nhat dinh vé téc
d6 bdi ling ¢ ven by CTSDT va CTSH.

KET LUAN

La 2 vung ven bo chau thd song 16n cua
Viét Nam va Trung Quoc _ving ven bo CTSH
va ven by CTSDT c¢6 nhiéu diém tuong dong
va khac bi¢t lién quan dén dong luc va tram
tich. Trong do cac diém tuorng dong bao gom

Ché do thay van song bién dong ro rét
theo mua, dong bun cat va nudc cung Cap cho
vung ven bo chi tap trung chu yéu vao
mua mua.
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Dong nudc va ban cat tir 2 hé thdng séng
déu rat 16n nhung bi tac dong manh cua cac dap
chta thuong ngudn. Sau khi c6 cac dap chua
thuong nguon, ché do phan phdi nuée theo mia
da bi thay doi. Ham luong TTLL trong nudc
séng giam manh. Dong bun cat cua séng Hong
(tai tram Son Tay) da giam khoang 62% so véi
trudce khi c6 dap Hoa Binh. Trong khi dong bun
cat cua s6ng Duong Tr (tai tram Datong) cling
giam 67%.

Pic diém thanh phan TTLL c6 su tuong
ddng vé kich thudc hat, thanh phan hat min, hat
trong va hat thd & 2 viing chau thd.

Dong bun céat doc bd 2 hai viing chau thd
déu di vé phia nam-tdy nam nhiéu hon (khoang
29% & sdng Hong va 30% & séng Duong Tir).

Téc d6 bdi lang & 2 ving ven bd CTSH va
CTSDT déu phd bién trong khoang 10-30
mm/nam.

O hai ving ven bd CTSH va Duong Tir
cling ¢6 1 sd diém khac biét vé diéu kién dong
luc, tram tich:

Ché do thuy triéu ¢ ven bo CTSH 1a nhat
triéu déu, trong khi ven bd CTSDT la ban nhat
nhiéu khong déu. Bién do triéu ¢ ven by CTSH
nho hon.

Dong chay ven by CTSDT rat phuc tap,
chiu nhiéu tac dong cua céc dong chay va
hoan luu & cac khu vuc xung quanh. Dong du
& ven bd CTSH chiju nhiéu anh huong cua cac
khéi nuéc sbng, trong khi & ven bo CTSDT,
dong du tac dong bai ché do gié va cac hoan
Iuu khu vuc.

Loi cdm on: Bai bao nhan dugc sy hd tro vé tai
liecu coa d& tai NDPT.OL.CHN/I5 va
DT.MT.2017.792. Céc tac gia xin chéan thanh
cam on sy hd tro quy bau do.

TAI LIEU THAM KHAO

[1] Vinh, V. D., Quillon, S., Thanh, T. D.,
and Chu, L. V., 2014. Impact of the Hoa
Binh dam (Vietnam) on water and
sediment budgets in the Red river basin
and delta. Hydrology and Earth System
Sciences, 18(10), 3987-4005,
d0i:10.5194/hess-18-3987-2014.

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Milliman, J. D., and Farnsworth, K. L.,
2013. River discharge to the coastal
ocean: a global synthesis. Cambridge
University Press.

Dai, Z., Du, J., Li, J., Li, W., and Chen, J.,
2008. Runoff characteristics of the
Changjiang River during 2006: effect of
extreme drought and the impounding of
the Three Gorges Dam. Geophysical
Research Letters, 35(7), L07406, doi:
10.1029/ 2008GL033456.

Vu Duy Vinh, Dinh Van Uu, 2013. The
influence of wind and oceanographic
factors on characteristics of suspended
sediment transport in Bach Dang estuary.
Vietnam Journal of Marine Science and
Technology, 13(3), 216-226. Doi: https://
doi.org/10.15625/1859-3097/13/3/3526
Vu Duy Vinh, Tran Duc Thanh, 2014.
Characteristics of current variation in the
coastal area of Red river delta - results of
research using the 3D numerical model.
Vietnam Journal of Marine Science and
Technology, 14(2), 139-148. Doi: https://
doi.org/10.15625/1859-3097/14/2/4480.
Vu Duy Vinh, Bui Van Vuong, 2013. The
influence of wind and some hydrological
factors on morphological change in Red
river coasltal area. Proceedings of the
second national scientific conference on
Marine geology, Ha Noi-Ha Long,
October 2013, pp. 285-294.

Guo, L., Van der Wegen, M., Roelvink, J.
A., and He, Q., 2014. The role of river
flow and tidal asymmetry on 1-D
estuarine  morphodynamics. Journal of
Geophysical Research: Earth Surface,
119(11), 2315-2334. doi:10.1002/2014JF
003110.

Jia, J., Gao, J., Cai, T., Li, Y., Yang, Y.,
Wang, Y. P., .. and Gao, S., 2018.
Sediment accumulation and retention of
the  Changjiang (Yangtze river)
subaqueous delta and its distal muds over
the last century. Marine Geology, 401, 2—
16. https://doi.org/10.1016/j.margeo.
2018.04.005.

459


https://doi.org/10.1016/j.margeo.%202018.04.005
https://doi.org/10.1016/j.margeo.%202018.04.005

Vu Duy Vinh et al.

[91 zhu, J., Wu, H., and Li, L., 2015.
Hydrodynamics of the Changjiang Estuary
and adjacent seas. In Ecological
Continuum from the Changjiang (Yangtze
river) Watersheds to the East China Sea
Continental ~ Margin  (pp.  19-45).
Springer, Cham. Do0i:10.1007/978-3-319-
16339-0_2

[10] Vu Duy Vinh, 2018. Suspended sediment
dynamics in Red river distributaries and
along the Red river delta: focus on
estuarine processes and recent balances.
PhD thesis. Submited to University of
Science and Technology of Hanoi, pp. 173

[11] Yang, S. L., Xu, K. H., Milliman, J. D.,
Yang, H. F., and Wu, C. S., 2015. Decline
of Yangtze river water and sediment
discharge: Impact from natural and
anthropogenic changes. Scientific reports,
5(1), 1-14.

[12] Erfeng, Z., Xiging, C., and Xiaoli, W.,
2003. Water discharge changes of the
Changjiang river downstream Datong
during dry season. Journal of
Geographical Sciences, 13(3), 355-362.

[13] Chen, Z., Li, J., Shen, H., and Zhanghua,
W., 2001. Yangtze River of China:
historical analysis of discharge variability
and sediment flux. Geomorphology,
41(2-3), 77-91. https://doi.org/10.1016/
S0169-555X(01)00106-4.

[14] Wang, J., Sheng, Y., Gleason, C. J., and
Wada, Y., 2013. Downstream Yangtze
river levels impacted by Three Gorges
Dam. Environmental Research Letters,
8(4), 044012.

[15] Dai, Z., Fagherazzi, S., Mei, X., and Gao,
J., 2016. Decline in suspended sediment
concentration delivered by the Changjiang
(Yangtze) river into the East China Sea
between 1956 and 2013. Geomorphology,
268, 123-132.

[16] Yang, H. F., Yang, S. L., Xu, K. H,,
Milliman, J. D., Wang, H., Yang, Z., ...
and Zhang, C. Y., 2018. Human impacts
on sediment in the Yangtze river. A
review and new perspectives. Global and
Planetary Change, 162, 8-17.

460

[17] Guo, C., He, Q., Guo, L., and Winterwerp,
J. C., 2017. A study of in-situ sediment
flocculation in the turbidity maxima of the
Yangtze Estuary. Estuarine, Coastal and
Shelf Science, 191, 1-9.

[18] Duy Vinh, V., Quillon, S., and Van Uu,
D., 2018. Estuarine Turbidity Maxima and
variations of aggregate parameters in the
Cam-Nam Trieu estuary, North Vietnam,
in early wet season. Water, 10(1), 68.

[19] Vu Duy Vinh, Sylvain Ouillon, 2014.
Effects of coriolis force on current and
suspended sediment transport in the
coastal zone of Red river delta. Vietham
Journal of Marine Science and
Technology, 14(3), 219-228. Doi: https://
doi.org/10.15625/1859-3097/14/3/5159.

[20] Manh, D. V., and Yanagi, T., 1998. A
three-dimensional numerical model of tide
and tidal current in the Gulf of Tongking.
Oceanographic Literature Review, 1(45),
15-22.

[21] Manh, D. V., and Yanagi, T., 2000. A
study on residual flow in the Gulf of
Tongking. Journal of oceanography,
56(1), 59-68.

[22] Van Maren, D. S., 2007. Water and
sediment dynamics in the Red river mouth
and adjacent coastal zone. Journal of
Asian Earth Sciences, 29(4), 508-522.
doi:10.1016/j.jseaes.2006.03.012

[23] Luo, Z., Zhu, J., Wu, H., and Li, X., 2017.
Dynamics of the sediment plume over the
Yangtze Bank in the Yellow and East
China Seas. Journal of Geophysical
Research: Oceans, 122(12), 10073-10090.
https://doi.org/10.1002/2017JC013215

[24] Liu, J. P, Xu, K. H.,, Li, A. E. A,
Milliman, J. D., Velozzi, D. M., Xiao, S.
B., and Yang, Z. S., 2007. Flux and fate of
Yangtze River sediment delivered to the
East China Sea. Geomorphology, 85(3-4),
208-224.

[25] Saito, Y., Yang, Z., and Hori, K., 2001.
The Huanghe (Yellow river) and
Changjiang (Yangtze river) deltas: a
review on their characteristics, evolution

and sediment discharge during the
Holocene. Geomorphology, 41(2-3),
219-231.


https://doi.org/

Coastal zones of the Red river delta

[26] Liu, J. P., Li, A. C., Xu, K. H., Velozzi, D.
M., Yang, Z. S., Milliman, J. D., and
DeMaster, D. J., 2006. Sedimentary
features of the Yangtze river-derived
along-shelf clinoform deposit in the East
China Sea. Continental Shelf Research,
26(17-18), 2141-2156.

[27] Milliman, J. D., Huang-Ting, S., Zuo-
Sheng, Y., and Mead, R. H., 1985.
Transport and deposition of river sediment

in the Changjiang estuary and adjacent
continental shelf. Continental Shelf
Research, 4(1-2), 37-45.

[28] Shen, H. T., 2001. Material Flux of the
Changjiang Estuary. China Ocean Press,
Beijing, pp. 176. (in Chinese).

[29] Hu, D.X., Yang, Z. S., 2001. Key
Processes of the East China Sea Flux.
China Ocean Press, Beijing. 204 p. (in
Chinese, with English Summary).

461



