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TOM TAT: Bai viét ndy trinh bay céc két qua &p dung mo hinh toan hoc 3 chiéu (3D) dé nghién ciu
danh gid danh hiréng ciia mat sé yéu té khi twong, hai van dén dic diém van chuyén tram tich lo hing (TTLL)
viing ciza song Bach Ddang. Hé thiét Igp md hinh tinh, cac chudi sé liéu quan trdc da duoc thu thdp xir ly kha hé
thdng va déng b dé tao ra cdc diéu kién bién song cia md hinh dang chugi sé liéu (time serial). Cac bién m¢
bién cia mé hinh diroc tgo ra bang phirong phdp luéi 16ng tir mgt mé hinh tinh rgng hon & phia ngoai. Mo
hinh thiy déng luc 3 chiéu diroc thiét ldp véi 7 1ép dé sau theo hé toa dg o va diroc hiéu chinh kiém chirng vdi
s6 liéu do murc nuéc tai HOn DA&u va dong chdy, ham heong TTLL tai mét sé diém trong khu viec nghién ciu.
Céc két qua tinh toan véi mét sé kich ban khac nhau da cho thdy vai tro ciia diéu kién gi6, tdi liwong nuéc
séng, dao dong muc niréc(DPMN) Va séng dén déc diém van chuyén TLLL ¢ viing ciza séng Bach Pang. Theo
d6, DPMN triéu khi triéu Ién lam tang cuwong s xam nhdp ciia nuéc bién vao sau cac cia song khodng 1-
2.5km, déng thoi lam ting curong si phét tn cia TTLL ra phia ngoai khodng 4-8km trong pha triéu xudng;
Duéi dnh hirong cia séng va gi6, TTLL trong pha triéu Ién duoc ting cirong khuyéch tan tir cac tang phia dudi
I&n céc tang trén mdr, tang dang ké dg duc ¢ phia ngodi (khodng 10-20km), tao thanh cic vimg duc nwdc &
phia ngoai ciza Nam Triéu, khu viee phia déng bac va bai bién D6 Son, trong dé hwdng gid tdac dgng manh nhat
la SE.

Tir khéa: tram tich, tram tich lo lirng, cia sdng Bach Pang, mo hinh

MO PAU

Ving cira song Bach Pang 1a noi c6 diéu kién
dong luc phirc tap vai su tac dong tong hop caa cac
yéu t6 khi tuwong, hai van nhu: tai luong nudc ngot
tir cac song dua ra kha 16n va bién dong manh theo
mua; dao dong muc nudc (DPMN) mang tinh chat
nhat triéu dién hinh voi d6 cao thay triéu cuc dai 6
thé 1én toi 4,0m [9], trudng gié va song ludn bién
d6i theo thoi gian. Trong d6 ngoai tinh chét tuan
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hoan cua dao dong muc nuéc, cac yéu té nhu tai
lwong nuéc sdng, séng gio bién ddi manh theo mua.
Pay ciing 1a noi tiép nhan mot lugng rat 16n tram
tich tr luc dia dwa ra qua cac cira song nhu Bach
Pang, Cam, Lach Tray. Dong tram tich nay c6 vai
trd hét sc quan trong trong viéc cung cap dinh
dudng, bdi tich cho viing ven bo chau thd nhung néd
cling gy ra cac van dé tidu cuc khac nhu sa boi
cang Hai Phong, duc nudc & mot sb khu vuc ven bo
Db Son. Chinh vi vy dic diém van chuyén tram



tich lo ltng (TTLL) ¢ khu vuc nay da duoc quan
tdm & nhiéu khia canh khac nhau nhu phan tich tir
s6 liéu do dac khao sat, md hinh toan [6, 11, 15, 19,
21]. Nghién ctru nay dya trén phuong phap phén
tich thong ké dé tao cac chudi sé liéu theo thai gian
(time-serial) 1am du vao cho cac bién sdng cua md
hinh thuy dong luc 3 chiéu (7 16p d6 sau theo toa do
o) két hop véi md hinh séng va van chuyén TTLL
véi ché do chay dong thoi (coupling online), qua d6
md phong diéu kién thuy dong luc - van chuyén
TTLL va dénh gia anh huong cua cac yéu té khi
tuong hai van dén dic diém van chuyén TTLL &
viing cira song Bach Ping.

TAI LIEU VA PHUONG PHAP

Khu vuc nghién cttu nam trong khoang toa do
20,5 - 20,9° vi Bic va 106,5 - 107,1° kinh Péng,
viing bién ven bo tay vinh Bic Bo, thugc thanh phd
Hai Phong va tinh Quang Ninh. Pay 1a khu vuc c6
dic diém thuy triéu mang tinh chat nhat triéu déu
Vv6i bién d6 kha 16n [9]. Po dbc day bién nho va do
sau Ion nhit chi khoang 20m. Khu vuc chiu anh
huong manh coa cac khéi nude tir hé théng song
Hong - Théi Binh dua ra nhung tai luong nudc phan
phdi khong déu trong nim ma chi yéu tap trung vao
céc thAng mua mua [20]. Khu vuc nay ciing chiu su
chi phéi cua hé théng gi6 mua Pong Bac trong mua
kho va gié mua Péng Nam trong mua mua.

Tai ligu.
S6 liéu d6 sau va duong bd cua khu vuc cira
song ven bién Hai Phong dugc s6 hoa tir cac ban do
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dia hinh UTM hé toa d6 dia ly VN 2000 ty lé
1:50.000 va 1:25.000. o6 sau cua khu vuc phia
ngoai st dung co s¢ dir lieu GEBCO -1/8 ¢6 do
phéan dai 0,5 phit dugc xir ly tir anh vé tinh két hop
V6i céac sb lidu do sau [4, 13].

Céc s6 lidu gi6, séng quan trac trong nhiéu nam
& tram hai vian Hon D4u va Bach Long V§ dé duoc
thu thap va xir ly 1am dau vao chd md hinh tinh.
Pay 1a s6 lidu do dac véi tan suit 6 h/lan trong thoi
gian thang 2 - 3 va thang 7 - 8 nam 20009.

S6 ligu muc nuée dé higu chinh mé hinh 1a cac
két qua do dac muc nudc (1 h/lan) tai Hon Dau
trong nam 2009. Ngoai ra, cc s6 liéu DPMN duoc
thu thap va xtr 1y dé lam dau vao cho cac diéu kién
bién m¢ phia bién caa md hinh cua 4 song triéu
chinh 12 01, K1, M2, S2. Céc hang s6 diéu hoa thiy
triéu ¢ phia ngoai xa bd dwoc thu thap tir co so dit
lidu FES2004 cia LEGOS va CLS [10, 12].

Ngoai cac sb liéu thu thap duoc tir cac dé tai
lien quan & khu vuc nay trong thang 3 va 8 nam
2009 [5, 7], c4c s liéu quan tric dinh ky trén song
Cém va Van Uc ciia Trung tam Khi twong thiy vin
Quéc gia (TTKTTVQG) ciing da dwoc thu thap xir
ly. Co s¢ dir lieu WOAOQ9 [22] cho khu vuc Bién
Péng ciing duoc khai thac dé sir dung cho mé hinh
tinh ¢ phia ngoai.

Phwong phap

Phwrong phdp GIS dé s6 hoa va xtr ly s liéu dia
hinh tir cac ban do dia hinh.
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Hinh 1. Luu lwgong nudce trung binh gio tai cac séng chinh khu vuec Hai Phong
(a- Thang 3 nam 2009, b- va thang 8 nam 2009)
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Phirong phdp tinh todn thong ké dé tao cac file
s6 liéu dang time serial luu lwong nude cho cac bién
sbng cua 5 séng chinh trong khu vuc nghién ciu la
Bach Déng, Cam, Lach Tray, Van Uc va Thai Binh
(hinh 1).

Phirong phdp khai thac sé liéu tir Co sé dit liéu
nhiét mudi WOA09 va co so dir liéu thay triéu
FES2004. Cac co so dir liéu nay cung cap sé liéu
can thiét dé xac dinh cac diéu kién bién mé cho mo
hinh tinh toan thuy déng luc ving ngoai khoi (véi
luéi tinh tho).

Phwong  phdp Iwéi long  (phuong phap
NESTING trong Delf3d) duoc st dung trong nghién
ctru nay dé tao ra cac diéu kién bién mo phia bién
cua mo hinh.

Thiét 1ap mé hinh.

Trong nghién ctru nay, cac diéu kién thuy dong
lyc dugc md hinh héa bing module thuy dong hec
(Delft3d-Flow) trong hé théng mé hinh Delft3d cua
Ha Lan. Pay l1a hé thong mo hinh nay c6 thé md
phong tét diéu kién thuy dong luc - song, van
chuyén bun cat, chat lwong nuéc & ving cira sdng
ven bo [8].

M6 hinh thuy dong luc sir dung hé Iudi cong
truc giao. Mién tinh c6 kich thuéc khoang 50km
theo chiéu Pong Bic - Tay Nam va 51km theo chiéu
Tay Bic - Pong Nam, voi dién tich mit nuée
khoang 1.500km? dwoc chia thanh 293 x 455 diém
tinh, kich thudc cac 6 lusi bién doi tr 21,9 dén
320,9m. Theo chiéu thing ding, toan bo cot nuse
dugc chia lam 7 16p d6 sau theo hé toa do o.

M® hinh téng hop duoc thiét 1ap va chay véi thoi
gian 1a cac mua dac trung trong nam (mua mua va
mua khd) cua cac kich ban khac nhau. Trong d6 hai
kich ban hién trang dugc thiét lap dé hiéu chinh va
kiém chang mo hinh gém: mua mua (thang 7, 8, 9
nam 2009); mua kho (thang 2, 3 nam 2009). Budc
thoi gian chay ctia m6 hinh thuy déng luc la 0,5 phit.

M0 hinh tinh duoc lya chon kiéu lién két dong
thoi cia cac qua trinh co ban thuy dong luc - séng.
Trong d6 cac yéu t chinh duoc tinh d&én bao gom:
d6 mudi, nhiét do; anh huong cua gi6 bé mit; twong
tac voi song (tinh dong thoi két hop véi mo hinh
song-online coupling).

Diéu kién ban dau caa mé hinh c6 thé sir dung
tir két qua tinh toan cua cac lan chay trude do théng
qua céc restart file [8]. Doi vai truong hop ap dung
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cho viing ctra song ven bién Hai Phong, diéu kién
ban du cua cac kich ban hién trang 1a cac két qua
tinh toan sau ngay cudi trong céc file restart cua
thang 2 (mua kho) va thang 7 (mua mua).

M0 hinh c6 cac bién ma bién va bién song: Vi
cac didu kién bién bién, sé liéu dé cung cap cho cac
bién mo nay la két qua tinh toan toan tir md hinh
phia ngoai sau d6 st dung phuong phap NESTHD
dé tao cac file sé lieu nhiét do, 6 mudi, muc nudc
tai cac diém bién. Day la cac sb liéu dang time serial
Vi tan suat 1 h/lan. DBéi véi cac bién sbng, sé lidu
d6 mudi, nhiét do cho diéu kién bién 1 cic dac
trung trung binh thang. Luu luwong nudéc sir dung
cho cac diéu kién bién sdng & nghién cau la cac
chudi sb lieu duoc tinh toan tir sd lidu do voi tan
suat 1 h/lan (hinh 1).

S6 liéu gi6 dwa vao mé hinh tinh cho kich ban
hién trang | cac sé liéu quan tric tai Hon DAu trong
thang 2, 3 va thang 7, 8, 9 nam 2009 véi tan suat
6h/1an. Ddi véi cac kich ban khac, sir dung cac dac
trung gid trung binh.

CAc tham sé tinh toan khac cia md hinh

Tham sb nham day (bottom roughness) trong
nghién ciru ndy lra chon sir dung cac hé s Manning
(n) bién d6i theo khong gian voi gia tri 0,018 -
0,023m™3s [2, 14].

C4c gié trj lién quan dén diéu kién réi co thé
dugc xac dinh do ngudi dung nhu 13 mét hang sb,
hodc tham sé bién ddi theo khong gian hoic tinh
toan voi cach tiép can HLES (Horizontal Large
Eddy Simulation) da duoc tich hop trong hé thong
md hinh Delft3d theo ly thuyét cua Uittenbogaard
[16] va Van Vossen [17].

Tham sé tinh toan cza mo hinh tram tich lo
liing

Vian téc ling dong cua TTLL dwoc chon la
0,1mm/s. Tiéu chuan wng suat cho qua trinh x6i cua
tram tich dwoc lua chon 1a 0,25N/m? [18]. Tiéu
chuan tng suit cho qua trinh bdi lang cua tram tich
duoc lya chon 1a 0,IN/m? [18]. Téc do x6i trong tu
nhién ban dau duoc gia thiét 13 10°kg/m?.s.

Hiéu chinh mé hinh, kiém ching va cac kich ban
két qua ciia mé hinh

Kiém chizng céc két qua tinh

Céac két qua tinh toan cua md hinh nhu muc
nudc va dong chay va ham luong TTTL da duoc so



sénh véi s6 liéu quan tric cua cac dé tai lién quan
trong thoi gian thang 2 - 3 va thang 7 - 9 ndm 2009
[5, 7]. Bbi vai két qua tinh todn DPMN cia md
hinh, sau lan hiéu chinh cudi két qua so sanh cho
thdy d4 c6 su phd hop ca vé pha va bién do giira sd
lidu quan trac va tinh toan (hinh 2). Tinh toén hé sb
trong quan gitra myc nudc quan tric va tinh toan
trong muia kho va mua mua lan luot 12 0,96 va 0,98.
Sai sb binh phuong trung binh twong tng lan luot 1a
0,22m va 0,20m.

Céc gia tri quan trac dong chay dwoc phan tich
thanh céc thanh phan kinh huéng (u) va vi huéng
(v) truéc khi so sénh véi cac két qua tinh toan tir md
hinh. Sau lan hiéu chinh cudi cing, cac két qua so
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sénh cho thiy giira quan tric va tinh toan dong chay
& khu vuc nay c6 sy phii hop. Két qua so sanh tinh
toan ham Iwong TTLL tir md hinh véi s6 liéu quan
tric cho thdy mic du con chua thuc sy tring khit
gitta hai chudi sb liéu trén nhung & day ciing ¢ su
phu hop nhat dinh giira ham lwong TTLL tinh toan
va quan tric ciing nhu su phd hop cua céc chudi sé
liéu nay vai bién ddi cia muc nuéc trong thoi gian
phén tich.

Cac nhém kich ban tinh todn sau da dwoc thiét
lgp: Cac kich ban hién trang; cac kich ban danh gia
anh huong cua gio; cac kich ban danh gia anh
huong cua gio két hop véi song huong khéac nhau
(NE, E, SE).
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Hinh 2. So sanh s liéu do dac muc nudc va tinh toan tir mo hinh tai tram Hon Dau
(a-mua kho, 04/3-23/3/2009; b- mua mua, 04/8-23/8/2009)

KET QUA VA THAO LUAN
Pic diém van chuyén TLLL hién tai
Bién dong theo khong gian

Vao mua khé ham lwgng TTLL cta cac séng
Hai Phong thuong cd gid tri khdng Ién hon
0,12kg/m*. Tuy nhién giita cac song khéac nhau ciing
c6 su phan tan 16n, mot sb séng co6 ham luong tram
tich cao hon cac song con lai nhu song Cam va Vin
Uc. Ciing trong mia kho, do tai lwong nuéc tir song

dua ra kha nhé nén pham vi phat tan caa TTLL ra
viing bién phia ngoai ciing rat han ché.

Trong pha triéu 1én treong dong chay ¢ hudng
tir phia bién vao céc ctra séng Vi vay viing ¢6 ham
luong TTLL cao bi ddy dan vé phia luc dia. Anh
huong cua ving nudc ¢O ham lwong TTLL cao
(khoang 0,07kg/m®) chi & sét phia ngoai cura Lach
Tray va phia trong cira Nam Triéu. Cac khu vuc
khac ham luwong TSS c6 gia tri kha nhé. Vao pha
triéu xudng, cac khdi nuoc tir song huong ra bién cé
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¥ coordinate (m) -
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diéu kién phét trién manh hon nén dong TTLL phét
trién ra phia bién nhiéu hon. Tuy nhién, do luu luu
lugng nude trong mua khd kha nho nén sy chénh
léch pham vi cua ving nudc c6 ham lugng TTLL
cao trong pha triéu 1&n va triéu xudng vao mua khd
la khéng 16n. Pang cha ¥ 1a ham lwgng TTLL trong
pha tridu xudng c6 gia tri kha nho so véi pha triéu
1&n, c6 thé do TTLL trong pha triéu I&n chi yéu la
do x6i day duéi tac dung cua dong triéu chir khong
phai do tir song dua ra. Sy Xam nhap cua cac khoi
nuéc bién manh nhét vao thoi diém nudée 16n. Trong
pha triéu nay, dién bién lan truyén cua TTLL tiép
tuc xu hudng cua pha tridu 1én, day cac khbi nuéc

sediment tss in layer 1
19-Aug-2008 120000

~
©
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X coordinate (m) = b

sediment tss in layer 1
19-Aug-2009 23:00:00

¥ coordinate (m)
¥ coordinate (m) >
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song vao sat phia luc dia. Su phat tan tan TTLL t
cac sdng ra ving ven bién bi han ché nhit va chi con
thay xuat hién ¢ sau phia trong céc sdng. Vao thoi
gian nuéc rong, cac khéi nuéc sdng ciing nhu dong
TTLL tir luc dia c6 didu kién phat trién manh nhét
ra phia ngoai, dic biét la phia cira Nam Triéu, ctra
Lach Tray va ven b phia tiy nam dao Cat Hai. Tuy
nhién, luu lwong nuéc séng trong mia khd? han ché
nén pham vi phat tan cia TTLL ciing chi dung lai ¢
khu vuc phia Tay Cat Hai. Him lwong TTLL & khu
vuc phia ngoai cira Lach Huyén trong pha triéu nay
vao mua kho cling c¢6 gid tri kha nho (duéi
0,01kg/m?)

sediment tss in layer 1
19-Aug2009 120000

695
x coordinate (m) i

sediment tss in layer 1 0.06
19-Au2009 230000

69
X coordinate (m) - w10’

Hinh 3. Anh huéng ciia dao dong muc nude dén phan b TTLL (ting mit) trong mila mua (mua mua: a-
hién tai khi triéu 1én); b- néu khong c6 DDMN; c- hién tai khi triéu xuong); d- néu khéng c6 DDMN)
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Trong mua mua, tai lwong nudc tr cac song dua
ra Ién hon nén sy phat tan cua TTLL tir luc dia ra
phia ngoai ciing manh m& hon. Trong pha triéu Ién,
khéi nuac véi ham lwong TTLL (I6n hon 0,1kg/m?)
bi don lai & khu vyc phia Tay Nam dao Cat Hai -
ven bd Lach Tray va mét phan khu vuc cira Lach
Huyén. O ngoai xa hon, ham lwong TTLL giam dan
(hinh 4a). O pha triéu xuéng cia mua mua, dong
bun cat lo ling tir song c6 diéu kién phat trién ra
phia ngoai, anh huong dén mot phan khu vuc ven bo
dao Cat Ba va bai bién D6 Son voi gia tri ham
lwong TTLL khoang dusi 0,03kg/m? (hinh 4c). Vao
thoi diém nudc 16n cia mua mua, sy Xam nhap cua
céc khéi nude bién d day ving nudc c6 ham luong
TTLL cao vao sat phia trong cira Nam Triéu va
Lach Tray. O khu vyc phia ngoai ham luong TSS
chi c6 gi4 tri khoang 0,01 - 0,03kg/m®. Trong thoi
gian nudc rong cia mua mua, cac khdi nuée song
v6i ham lwong TTLL cao c6 diéu kién phét trién
manh ra phia ngoai lam cho viing nuéc phia Nam va
Tay Nam Céat Hai va phia Bic D6 Son co duc kha
cao voi ham lwong TTLL c6 thé lén tsi trén
0,1kg/m®. Tuy nhién ving nudc ven bd phia Tay
Nam Cat Ba va khu vuc phia ngoai cira Lach Huyén
ham luong TTLL van c6 gia tri khong vuot qua
0,04kg/m®,

Bién dgng theo thoi gian

Cac két qua phan tich cho thay bién dong cua
ham lwong TTLL & cac khu khac nhau trong khu
vuc nghién ciru déu phu thudc chat ch& vao dao
dong muc nuoéc triéu. Trong mot chu ky triéu
thuong xuat hién hai lan cyuc tri ham luong TTLL:
mot cuc dai va mot cuc tiéu. Cuc dai ham luong
TTLL thuong xuét hién vao thoi gian nuéc rong do
dong TTLL tir song dua ra va cuc tiéu thuong xuat
hién vao thoi gian nude 1on khi nueée bién xam nhap
tré lai. Ham luwong TTLL va chénh léch cua gia tri
nay giita c4c tang ciing thudng c6 gia tri 16n hon &
nhiing ngay triéu cudng va nho hon vao nhiing ngay
triéu kém. Tuy nhién sy bién dong theo thoi gian
cua ham lugng TTLL c6 nhiing dic trung riéng &
mdi khu. Ca trong mua mua va mua kho, bién dong
theo thoi gian ciia ham lwong TTLL déu thé hién xu
hudng co gié tri cao hon, dao dong véi khoang gia
tri 16n hon vao nhitng ngay triéu cuong va nguoc lai
trong nhitng ngay triéu kém. Ham lwong TTLL cuc
tiéu thuong xuat hién vao thoi gian nuéc I6n nhung
gia tri cuc dai xuat hién trong khoang tir sau thoi
diém nudc rong dén nira dau caa pha triéu Ién.

Anh huong caa mét sé yéu té khi tuwong hai van ...

Anh hwéng ciia cac yéu té khi twong hai vin
Anh hiong ciia dao déng muee nuréc

V6i bién d6 DPMN triéu khé 16n, thiy triéu co
thé lam tang cuong hoac han ché sy phat tin TTTL
tir viing ctra song ra phia ngoai, ddng thoi tao thanh
giéi han di chuyén (ra - vao) cia TTLL & khu vuc
nay (khoang 2 - 12km trong mua khoé va 4 - 20km
trong mua mua). Vao mua khd do dong TTLL va
lwru lwong nude dua ra déu nho nén nhiing anh
huong cia DDMN dén dic diém lan truyén TTLL
khong thé hién rd rét nhu vao mua mua. Trong pha
triéu 1én mua mua, DPMN triéu lam ting cuong su
xam nhap cta nudc bién vao sau cac cira song dong
thoi han ché su phét trién caa TTLL tir cac song ra
phia ngoai (hinh 4a, b). Vao pha triéu xudng,
DDMN triéu lam ting cudng xao tron, khuyéch tan
TTLL tir cac ting dudi 1&n cac tang trén mat, ting
su phat tan cua TTLL ra phia ngoai thém khoang 4 -
8km so voi truong hgp khéng c6 DPDMN (hinh 4c,
d). Véi cing cac diéu kién khac thi sy dang muc
nuéc ¢ thoi gian nude 16n khong lam cho khéi nudc
song bi day lai sdu vao trong séng nhiéu ma phan bd
TTLL theo chiéu thiang ding tré 1én ddng nhéat hon
S0 Véi truong hop khong c6 DPMN vao thoi diém
d6. Thoi gian nudc rong c6 thé ting cuong su phét
tan cta TTLL tr luc dia ra phia ngoai khoang 5 -
10km so véi truong hop khong co DBMN.

Anh hwong cua gio

Phan bd khéng gian cua TTLL ciing thé hién su
tac dong cua trueong giod v6i anh huong khac nhau
theo mua va dao déng muc nudéc tridu. Vao mua
kho, gi6 1am ting cuong dd duc & phia ngoai vung
anh huong caa TTLL tur séng dua ra nhung véi vai
tro kha nho. Vao mua mwa nhitng anh huéng cua
gi6 dén van chuyén TTLL ¢ khoang 8 - 18km tir ctra
song ra da trd 1én rd rét hon, trong d6 c¢6 anh huong
lam ting d6 duc cira nudc ven bd Bo Son, dac biét
la trong pha triéu xuéng khi xuat hién gi¢ huong E
va SE. Nhitng tac dong cua truong gidé dén van
chuyén TTLL ciing duoc thé hién khac nhau qua cac
pha triéu.

Tac dong cua gio trong pha triéu 1én lam cho sy
xam nhap cua nudc bién ¢ tng trén vao sau phia
trong cta séng khoang 0,5 - 1,2km (hudng NE), 0,5
- 1,0km (huong E), 0,5 - 1,5km (huéng SE), né
ciing 1am ting cuong su khuyéch tan TTLL tir ting
gan day lén tang mat ¢ vang bién phia ngoai
(hinh 4b). Trong pha triéu xudng, anh huong cia gié
lam ting cudng x&o trén va phéat tan TTLL & 16p
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nu6c phia trén ¢ phia ngoai vung anh hwéng cua
nudc song (khoang 10 - 18km tir cira song) va lam
cho viing nudce séng trén mat mé réng ra phia ngoai
hon nhung lai han ché sy mé rong cia nuéc song &
tang gan day (hinh 4c). O thoi ky nuéc Ién, gi6 lam

sediment tss in layer 1

19-Aug-2009 12:00.00

¥ coordinate (m) >
y coordinate (m) >
o

69
X coortinate () = w10’

sediment tss i layer 1
19-Aug:2009 23:00:00

¥ coordinate (m) —

X coordinate () > x10°

tang nhe sy XAm nhap cua nudc bién trén ting mat
vé phia ctra séng, giam ham lwong TTLL & ting
mat, dac biét 1a gi6 hudong SE. Hudng gi6 tac dong
ré nhat dén dic diém van chuyén TTLL ¢ khu vuc
nay la SE, sau d6 dén E va NE.

sediment tss in layer 1
18-Aug-2008 12:00.00

695
x coordinate (m) > w10’

sediment tss in layer 1
18-Aug-2009 23:00.00

695 7
* coordinate () - w10’

Hinh 4. Anh huong cia gié dén phan b TTLL (tang mat) trong mua muwa
(triéu 1én: a- khong c6 gi6; b- gié NE:; tridu xudng: c- khong c6 gid; d- gié NE)

Anh huéng cua séng va gio két hop

S6ng va gi6 c6 anh huong quan trong dén dic
diém van chuyén TTLL ciing nhu phan bd cua
TTLL & khu vuc nghién cteu. Tuy nhién, vai tro
ctia s6ng - gi6 ciing dwoc thé hién véi mic do khéc
nhau theo mua va cac pha dao dong cua muc nudc
tridu. Vao mua khé, cac huéng gi6 NE, E va SE
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déu lam ting d6 duc ¢ phia ngoai nhung anh
huong 16n nhat 14 huéng gié SE. Trong mua mua,
nhitng anh huong cia gi6 - song dén phan bé cua
TTLL rat rd rét, dac biét 1a lam ting cuong su
khuéch tan TTLL tir ddy 1én cac ting nudc phia
trén tao thanh cac vung nudc kha duc ¢ khoang 7 -
20km tr bo ra, khu vuc Tay Nam Céat Ba, phia
Nam Céat Hai va ven bién Db Son.



Anh huong cua song - gié ciing thé hién ¢ cac
murc d6 khac nhau theo pha dao dong ctia muc nudc
triéu. Séng va gi6 trong pha triéu lén lam ting
cuong su khuyéch tan TTLL ¢ cac ting nudc phia
dudi |én cac tang trén mat voi ca ba hudng tac dong
NE, E va SE gay ra duc nudc ¢ vang bién Tay Nam
Cét Ba, phia ngoai cira Nam Triéu va ven by D
Son (hinh 5b). Vao pha triéu xudng, anh huéng caa
song - gio ciing lam do duc & phia ngoai (khoang 10
- 20km) tang lén dang ké so véi truong hop khdng

sediment tss in layer 1
9-Aug2009 12.00.00

¥ coortinate (m) >
y coardinate (m)

7
x coardinate (m) = x10°

inlayer |
09 23.00.00

¥ coordinate (m) >

¥ coordinate (m) -

69 695 7
X coordinate () - 10’

Anh huoéng cia mot sé yéu té khi twong hai van ...

c6 séng gid, trong d6 manh nhat 1a tic dong cua
song gi6 huéng SE (hinh 5d). O thoi diém nudc lon,
song - gi6 ciing 1am khuiy duc ving viing nudc phia
ngoai ra thém khoang 1 - 4km so véi truong hop
khong c6 anh huong cua song - gio, dong thoi dua
TTLL Ién mat 1am cho cac I6p nudc tang mat tro 1én
kha duc. Vao thoi gian nuéc rong, anh huéng cua
séng gi6 lam cho ving nuéc & khoang cach 16 -
20km tang manh dd duc so véi truong hop khong cd
tac déng cua song - gio.

sediment tss in layer 1
19-Aug:2009 12.00.00

695
* coordinate (m) i

sediment tss in layer 1
18-Aug-2009 23.00:00

X caordinate (m) > x10°

Hinh 5. Anh huong cia gid- song dén phan bd TTLL (ting mat) trong mua mua
(triéu 1&n: 12h, 19/8/2009; a- khdng cé gid+song; b- gi6 + song hudng SE triéu xudng: 23h, 19/8/2009;
¢- khong co gié+ song; d- gid + séng hudng SE)

KET LUAN

Dic diém van chuyén TTLL & ving cira song
Bach Dang bién d6i manh theo mua. Vao mua khé

do su suy giam cua luu lugng nude va luong TTLL
nén su phat tan cia TTLL tir cac sdng ra phia ngoai
rat han ché quanh cac ctra song va vung nudc phia
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trong cira Nam Triéu v6i ham luong TTLL nhé hon
0,07kg/m®. Céc khu vuc khac chi chiu anh huong
cia TTLL tir séng dua ra trong mot s6 ngay triéu
cuong. Trong khi d6 vao mua mua, do tai luwong
nu6c va TTLL tir cdc song dwa ra 16n nén TTLL c6
diéu kién phat tan manh téi ving nudc khu vuc gitra
dao Cat Hai - D6 Son - Cat Ba véi mét s6 thoi diém
ham lwong TTLL c6 thé trén 0,1kg/m®.

DDMN tridu & viing cira song Bach Dang c6 thé
lam tang cudng hoac han ché sy phét tan caa TTTL
tir ving ctra song ra phia ngoai, ddng thoi tao thanh
gi6i han di chuyén (ra - vao) cia TTLL & khu vuc
nay: khoang 2 - 12km trong mua kho va 4 - 20km
trong mua mua. Trong pha triéu 1én ciia mua mura,
DDMN triéu lam ting cudng sy xam nhap cua nuée
bién vao sau c4c ctra séng thém khoang 1 - 2,5km.
Vao pha triéu xuéng, DDMN triéu lam ting cuong
x40 tron, khuyéch tdn TTLL tir cAc ting dudi lén
c4c tAng trén mit, ting su phét tan cua TTLL ra phia
ngoai thém khoang 4 - 8km. Thoi diém nuéc rong
c6 thé tang cudng su phét tan cua TTLL tir luc dia
ra phia ngoai thém khoang 5 - 10km.

Phan bb khéng gian cua TTLL ciing thé hién su
tac dong cua trueong giod v6i anh huong khac nhau
theo mua va dao déng muc nudc tridu. Vao mua
mua, nhiing anh huong coa gié dén van chuyén
TTLL ¢ khoang 8 - 18km tir cira song ra d& tré 1én
rd rét hon, trong d6 c6 anh hudng lam tang d6 duc
clra nuGe ven b Bd Son, dic biét 1a trong pha triéu
xudng khi xuat hién gio huong E va SE. Nhing tac
dong cua truong gid dén van chuyén TTLL ciing
duoc thé hién khac nhau qua céc pha triéu.

S6ng va gi6 c6 anh huong quan trong dén dac
diém van chuyén TTLL ciing nhu phan bd cua
TTLL & khu vyc nghién cau. Vao mua khd, cac
huéng gié NE, E va SE déu lam ting d6 duc ¢ phia
ngoai nhung anh huong Ion nhét 1a hudng gi6 SE.
Trong mua mua, nhiing anh huéng cua gid - séng
dén phan bd cua TTLL rat r6 rét, dac biét 1a lam
tang cuong su khuéch tan TTLL tir day lén cac tang
nudce phia trén tao thanh cac ving nuwée kha duc &
khoang 7 - 20km tir bo ra, khu vuc Tay Nam Cat
Ba, phia Nam Cét Hai va ven bién Do Son.

Lo cam on: Tac gia xin chan thanh cam on PGS.
TS. Tran Buc Thanh da co nhiing gop y quy bau
cho céc tac gia trong qua trinh viét va hoan thién bai
béo nay.
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THE INFLUENCE OF WIND AND OCEANOGRAPHIC
FACTORS ON CHARACTERISTICS OF SUSPENDED
SEDIMENT TRANSPORT IN BACH DANG ESTUARY

Vu Duy Vinh', Dinh Van Uu?
YInstitute of Marine Environment and Resources-VAST
2University of Science-VNU

ABSTRACT: This paper presents some results of applicating three dimension (3D) numerical model to
study and assessment influences of tidal oscillation, wind and wave action on characteristics of suspended
sediment transport in Bach Dang estuary. Measures data were collected and processed systematically and
synchronously in order to create water river boundary condition (time-serial) for the model. The sea boundary
conditions of model were created by NESTING method. The model was setup with 7 vertical layers in o
coordinate. The results of model were validated and calibrated by measured data of water level at Hon Dau,
and current velocity and suspended sediment concentration in some points in the model frame. Results of
scenarios show the different role of tidal oscillation, wind stress and wave action on suspended sediment
transport in Bach Dang estuary. The tidal oscillations during the flood tide make increasing penetrate of
seawater into the rivers from 1-2.5km. It also makes increasing the suspended sediments to the sea from 4-8.0
km during the ebb tide. Under the influences of wind and wave action, the suspended sediments are diffused
strongly from bottom to surface layers, the turbidity significantly increases in the area far from the estuary
about 10-20km. The wind and wave are main factors creating the turbidity water zone outside of Nam Trieu
mouth, northeast area of estuary and Do Son beach, especially during the wind and wave in SE direction.

Keywords: sediment, suspended sediment, Bach Dang estuary, modelling



