NG DUNG MO HINH TOAN NGHIEN CUU BIEN DONG DIA HINH DAY
VUNG VEN BO CHAU THO SONG HONG

Vii Duy Vinh', Pham Hai An'

Tém tit: Bai viét nay trinh bay mét sé két qua irng dung mé hinh tong hop (thiy dong hec- song-
van chuyén bim cat) trén co sé hé thong mé hinh Delft3D dé nghién ciru cac dic diém thiy dong
liee, van chuyén bun cat va bién dong dia hinh day viing ven bo chau thé séng Hong (CTSH). M6
hinh todn da dwoc kiém chung voi 6 liéu do dac va dwoc thiét ldp cac nhom kich ban khdac nhau de
danh gia ddc diém bién dong dia hinh déy ciing nhie vai tro ciia mot so yéu té nhw gié, song, dao
déng miee mede (DPMN) & khu viee nghién civu. Céc két qua tinh todn tir mé hinh cho thdy nguon
cung cdp tram tich quyét dinh dén toc dg boi, vao miia mua toc dé boi tu 1om nhat kha Ién (trung
binh 2.215cm/thang) so voi 0.03cm/thang trong mua khé. Hudng song- gio ciing co nhitng anh
hieong khéc nhau dén qud trinh vin chuyén bin cat ciing nhuw bién dong dia hinh ¢ ving ven bo
CTSH. Trong mia khé, tic déng ciia séng- gié phan Ién lam xudt hién va tang cwong xu thé xoi.
Vao mia mua, séng-gié NE lam giam téc dé boi ¢ phia ngodi civa Pdy, ven bo Hai Hdu va ting toc
dé boi 6 cira Van Uc. Trong khi gio- song hwomg SE la tang toc do boi ¢ khu vie cira Pdy, ven bo
Hai Hau, gidm manh toc d¢ boi & cira Van Ue. Gid — séng trong miia mia & tdt cd cdc huwéng lam
gidm toc do boi & cira Ba Lat va tang toc d boi ¢ cira Tra Ly. Trong mia khé, DPMN la yéu té lam
gidm toc dg boi, tiang téc dg xoi phia ngodi & khu vuec civa Ba Lat va Van Uc, dong thoi ting toc do
béi sat bo ¢ cac mdt cdt nay. Nguoe lai & cat mdt cdt phia nam (Pday), DPMN la yéu té lam ting
toc d boi ca ¢ sdt bo va phia ngodi. Riéng ¢ khu vue ven bo Hai Hau, DPMN ciing véi song thiic

ddy qua trinh xoi ¢ vung sdt bo.

Tir khoa: mé hinh todn, tram tich lo lirng, bién dong dia hinh ddy, chiu thé song Hong.

1. MO PAU

Ving ven bd chau thd song Hong (CTSH) 1a
noi c6 ché do dong luc phuc tap véi su tac dong
va anh huong cia cic yéu to nhu song, dong
chay, thuy tridu va dong nudc ngot tir song dua
ra. Khu vuc nay ciing c6 mot vi tri va y nghia
rat quan trong d6i voi su phat trién kinh té xa
hoi ctia cac tinh duyén hai Bac Bo. Trong nhiing
nim gan day van d& bdi tu x6i 16 ciia khu vuc
nay 1a mot trong nhimg van dé dugc quan tim
nhiéu vi n6 khoéng nhitng anh hudng truc tiép
dén cudc song ciia ngudi dan trong khu vye ma
con lién quan dén quy hoach phat trién bén
vimng cta ving. Trong d6 c6 mot sd nghién ciru
dua trén cach tiép can béng mo hinh toan hoc
thong qua d6 danh gia cac dac diém van chuyén
bun cat va bién dong dia hinh ¢ khu vuc Van Ly
[Nguyén Manh Hung va Nguyén Vin Ninh

! Phong Vat Iy Bién, Vién Tai nguyén va Moi truong bién
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(2005); Tran Pirc Thanh va nnk (2001), Nam
Dinh (Vii Thanh Ca va Nguyén Qudc Trinh,
2008. Van dé nay ciing da duoc quan tam
nghién ciru boi mot sd tac gia nude ngoai nhu
Héglund M. and P. Svensson (2002), Steven te
Slaa, (2009), van Maren D.S. (2004), Wijdeven
B. (2002). Mic du c6 nhiéu nghién ciru lién
quan nhung c6 hai vn dé con han ché trong
nhiing nghién ctru nay: cdc moé hinh s dung
chua két ndi dé tinh toan dong thoi: thiy dong
lyc (TPL)-séng-va van chuyén bun cat ma méi
chi tinh toan roi rac ting yéu t6 (nhu TPL va
song riéng) sau d6 két hop lai; pham vi khu vuc
cia md hinh chi gid¢i han trong mot vung nho
nén chua danh gia dugc sy van chuyén bun cat
gitia cac khu vuc nho trong vung ciing nhu buc
tranh tong quan vé sy di chuyén bun cat cua
toan ving ven bo CTSH. Bai viét ndy s& trinh
bay mot s6 két qua nghién ciru vé bién dong dia
hinh day cho toan b¢ viung ven bo CTSH dua
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trén viéc thiét 1ap mo hinh tong hop (TPL -
song- van chuyén bun cét) ciing nhu anh huong
ctia mét sb yéu td hai van dén bién dong dia
hinh day ¢ khu vuc nay.

2. TAILIEU VA PHUONG PHAP

Tai liéu

S6 liéu do sau va duong bo cua khu vuc ven
bd CTSH duge sb hoa tir cac tir cac ban dd dia
hinh UTM h¢ toa d¢ dia ly VN 2000 ty 1€ 1:
50000 do Cuc Po dac Ban d6 xudt ban nim
2005. b6 sau va dia hinh cua khu vuc phia
ngoai va lan can ciing nhu ving vinh Bic Bo sir
dung co so dit liéu GEBCO -1/8. Pay 1a sb liéu
dia hinh c6 d6 phan dai 0.5 phit dugc xu 1y tu
anh vé tinh két hop véi cac sb liéu do siu (Merri
T Jone va nnk, 2009).

Trong nghién ctru nay, cac sb liéu gidé quan
tric trong nhiéu nim & tram hai vin Hon DAu,
Vian Ly va Bach Long Vy da dugc thu thap va
xtr ly. Pay 1a nhimng chudi s lidu dugc do dac
boi Trung tim Khi twong thuy vin Qudc gia véi
tan suat 6gid/lan trong nhitng nam gan day.

S6 liéu do muc nude tai Hon Dau duge dung
dé hiéu chinh mé hinh. S6 liéu thuy triéu tai cac
bién mé phia bién 1a nhitng hing s6 diéu hoa
thuy triéu (HSPHTT). Cac HSPHTT duoc tinh
toan tir chudi s6 liéu quan tric muc nuéc & khu
vuc nay. Tai nhitng diém bién long phia bién
khong ¢6 s6 lidu quan tric thi s6 liéu tir co so dir
liéu FES2004 (Lefevre F. va nnk, 2002; Lyard
F. va nnk, 2006) cua LEGOS va CLS.

Cac sb lieu do dac luu lugng nudc song,
nhiét d6, 46 mudi, dong chay do dac tai mét sb
vi tri khéao sat trong khu vuc nghién cou duoc
thu thap tur cac dé tai lién quan da thuc hién &
khu vyc nay, trong d6 dang cha ¥ 1a s liéu do
va tinh toan gan diy ¢ cac song Bach Ding,
Cam, Lach Tray, Van Uc, Thai Binh, Tra Ly,
Ba Lat (Nguyén buc Cu va nnk, 2011; Vi Duy
Vinh va nnk, 2012). Ngoai ra, dé sir dung cho
mo hinh tinh & phia ngoai cho cac diéu kién
bién m& phia bién duge thu thap tir co so dit
lieu WOAOQ9 (World Ocean Atlas, 2009) cho
khu vuc bién Péng. Dong bun cat tir cac song
dua ra c¢6 vai tro hét strc quan trong trong quéa
trinh van chuyén bun ciat & viing ven bd ciing
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nhu dic diém tién hoa cua khu vuc. Vi viy
chung toi cling da tién hanh thu thap va phan
tich s6 liéu lién quan dén dén dong bun cat tir
cac song dua vao khu vyce nghién ctu tir dé tai
lién quan (Nguyén Puc Cu va nnk, 2011; Vil
Duy Vinh va nnk, 2012).

Phwong phap

Dé danh gia dic diém bién dong dia hinh &
khu vuc nghién ctru, ngoai phuong phép chinh
la thiét 1ap hé théng moé hinh tong hop, céac
phuong phap sau cling da dugc st dung nhu:

Phirong phdp GIS dé s6 hoa va xur 1y s6 liéu
dia hinh tir céc ban do dia hinh.

Phuong phdp tinh todn thong ké dé xu 1y sb
liéu, tao céac file sb liéu dau vao cho md hinh
thity dong luc — song va van chuyén tram tich.

Phuong phdp phdn tich va tinh todn téc do
lang dong tram tich tir cac mau khoan

Phuong phdp khai thdc sé liéu tir Co s dit
liéu nhiét mudi WOAO09 va co s dit liéu thay
tridu FES2004. Céc co so dit liéu nay cung cap
s6 lidu céan thiét dé xac dinh cac diéu kién bién
mo cho mo hinh tinh toan TPL viung ngoai khoi
(v6i ludi tinh tho).

Phuwong phdp lwéi long (phuong phap
NESTING trong Delf3d) dugc st dung trong
nghién ctru ndy dé tao ra cac diéu kién bién mo
phia bién ctia mé hinh véi luéi tinh chi tiét tir
mdt mo hinh khac ¢ phia ngoai vdi ludi tinh tho
hon.

Thiét 1ap mé hinh

Trong nghién cru ndy, cic diéu kién TPL -
song va van chuyén tram tich, bién dong dia
hinh ddy duoc md hinh héa bang hé théng mo
hinh tong hop Delft3d ciia Ha Lan. Pay 1a hé
thong mé hinh c6 thé mo phong tét diéu kién
TPL -séng, van chuyén bun cat ciing nhu bién
dong dia hinh day ¢ cac vung ctra song ven bo
(Delft Hydraulics, 2003).

Ludi tinh cia mo hinh 1a hé ludi cong truc
giao. Mién tinh trai dai tir ving phia bic ctra
Bach Ping dén phia nam cta Pay voi kich
thude khoang 223 km theo chiéu dong bic - tiy
nam va 113 km theo chiéu tdy bic - dong nam,
voi dién tich mat nuéc khoang 18357km?, véi
617 x 235 diém tinh, cac 6 ludi bién doi tir 187
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dén 750m (hinh 1). Theo chiéu thing dimg, toan
bd cdt nudc dugce chia 1am 4 16p do sau theo hé
toa do o.

Mo hinh téng hop cho ving ven bd CTSH
dugc thiét 1ap va chay voi thoi gian 14 cic mua
dac trung trong ndm (mua mua va mua kho) cta
cac kich ban khac nhau. Trong d6 hai kich ban
hién trang duoc thiét 1ap dé hiéu chinh va kiém
ching mé hinh gdm: mua mua (thang 7-8-9
nam 2009); mua khod (thang 2- 3 nam 2009).
Budc thoi gian chay cua md hinh TPL 1a 0,5
phut.

Hinh 1. Pham vi mién va ludi tinh ciia mé hinh

Bién m& phia bién gom céc bién phia bic, dong
bic, dong nam va tiy nam mién tinh (hinh 1). Cac
bién song bao gdm toan b 9 song chinh trong khu
vuc la Bach Déng, Cam, Lach Tray, Van Uc, Théi
Binh, Tra Ly, Ba Lat, Ninh Co va Pay.

- Tai cac bién mé bién, sd liéu dé cung cap
cho cac bién mo nay 1a két qua tinh todn toan tir
mod hinh phia ngoai sau d6 st dung phuong
phap NESTHD dé tao cac file sd liéu nhiét do,
d6 mudi, myuc nude tai cac diém bién. bay la
cac s6 lieu dang chudi thoi gian véi tan suat
1h/lan.

- DPbi v6i cac bién song, sb liu d6 mudi,
nhiét d6, ham lugng tram tich lo ling (TTLL)
st dung cho cac diéu kién bién song ¢ khu vuc
nghién ctu 1a cac gia tri trung binh mua dugc
tinh todn tir s6 liéu khao sét.

Trong nghién ctru nady, chi xét t6i anh hudng
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cla gio, cac yéu to khi twong khac nhu do am,
lugng mua, bic xa, nhi¢t do khong khi khong
tinh dén trong mo hinh. S6 liéu gi6 dua vao mo
hinh tinh 1a cac s liéu quan tric tai Bach Long
V§ va Hon Dau trong thang 2-3 va thang 7-8-9
nam 2009 véi tan suat 6h/lan.

- Tham s6 nham day (bottom roughness)
trong nghién ctu nay lya chon st dung cac hé
s6 Manning (n) bién ddi theo khong gian véi gia
trj 0.018-0.023 ms  (Simons, D.B., and
Senturk, F., 1992).

- Cac gia tri lién quan dén diéu kién rdi co
thé dugc xac dinh do ngudi véi cach tiép can
HLES theo 1y thuyét cua Uittenbogaard (1998)
va Van Vossen (2000). Trong nghién ctru nay,
hé s6 khuyéch tan rdi va nhét rdi nén theo
phuong ngang dwoc liya chon 1a 10m?/s. Cac hé
s6 nay theo phuong thing ding 1a 10°m?/s. Mo
hinh khép kin rdi 2 chiéu 1a m6 hinh HLES va
mo hinh khép kin réi 3 chidu 1a mé hinh k-e.

- Van tbc léng dong cua TTLL dugc chon la
0.1mm/s. Pay la gia tri van tdc ling dong trong
nudce ngot (w, ). Trong qua trinh tinh toan, van
toc lang dong w, s€ tinh dén ca nhitng anh
hudng do d man.

- Tiéu chuan ung suit cho qué trinh x6i ciia
tram tich (7..) bién di trong khoang tir 0.1-1.0
N/m* (Van Rijn, L., 1993). Trong nghién cuu
nay sau cac 14an hiéu chinh, tiéu chuin x6i duoc
lwa chon 14 0.25 N/m?. Tiéu chuin {mg suat cho
qué trinh bdi lang ctia tram tich (7.4) bién doi
trong khoang tir 0.005-0.25 N/m? (Van Rijn, L.,
1993). Trong nghién ciru nay sau cac 1an hiéu
chinh, tiéu chuin x6i duoc lua chon 14 0. IN/m”.

- Tdc d6 x6i trong ty nhién do dac duoc bién
dbi trong khoang 10'5—10'3kg/m2s. Vi ty trong
bun cat day 1a 2650kg/m’, ty trong trim tich lo
limg gin 16p bién day 1a 500kg/m’, tbc do x6i
ban déu dwoc gia thiét 1a 10° kg/m’.s.

Mo hinh séng trong nghién cuu nay dugc
thiét 1ap chay dong thoi (online coupling) véi
mé hinh thay dong luc va mé hinh van chuyén
tram tich. Tai mdi thoi diém tinh toan (1h), mo
hinh séng s€ su dung ludi tinh, trudong gio, cac
két qua tinh d¢ sau, muc nudc, dong chay cua
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mo hinh thuy dong luc.

- Piéu kién bién mo ctia mo hinh séng cho
mo hinh Iuéi tho phia ngoai sir dung két qua du
bao song cia wave climate ¢ viung vinh Bic Bo
(BMT Argoss, 2011) trong ndm 2009.

- Kiéu ma sat day trong md hinh séng &

nghién ctu nay duoc lwa chon 1a phd
JONSWAP véi hé s6 ma sat day co gia tri 0.067
(Delft Hydraulics, 2003). M&é hinh Bé&J
(Battjes, J. and J. Janssen, 1978) dugc lya chon
dé tinh anh hudng cta nuéc noéng noi dién ra
qua trinh séng d6 (Delft Hydraulics, 2003).
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Hinh 2. So sanh két qua quan trdc dong chay va tinh toan tir mé hinh tai phia ngodi cia Ba Lat
(17/8-18/8/2009; a- thanh phan van toc U, b- thanh phan vin toc V)

Hiéu chinh, kiém chung va cac kich ban tinh
ctia mé hinh

Céc s6 liéu dé hiéu chinh kiém chimg két qua
tinh ctia mé hinh gdm:

- S6 liéu muc nude do dac vai tan suat 1h/1an
do Trung tdm khi twong thuy vin qudc gia thuc
hién tai tram Hai van Hon Dau trong nam 2009.

- S liéu do dac dong chay (duoc do 2 tang)
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va ham lugng TTLL (ldy méu 2 tang) tai ving
ctra Nam Triéu va phia ngoai khu vuc D6 Son
vao mua kho tur 18/3-19/3/2009 mua mua tir
30/8-02/9/2009.

D6i v6i két qua tinh toan DDMN ciia mo
hinh, sau 1an hiéu chinh cudi két qua so sanh
cho thay da c6 sy phit hop ca vé pha va bién do
giita sO lidu quan tric va tinh toan. Tinh toan hé
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sO tuong quan giita myc nudc quan tric va tinh
toan trong mua kho va mia mua lan luot 14 0.96
va 0.98. Sai sd binh phuong trung binh tuong
{mg 1an luot 14 0.22m va 0.20m.

Céc gia tri quan tric dong chay dugc phan
tich thanh cac thanh phan kinh hudng (u) va vi
hudng (v) trude khi so sanh voi cac két qué tinh
toan tir mo hinh. Sau lan hiéu chinh cudi cung,
céc két qua so sanh cho thdy giita quan tric va
tinh toan dong chay ¢ khu vuc nay c6 su phu
hop (hinh 2).

Két qua so sanh tinh toan ham luong TTLL
tir mo hinh voi s liéu quan tric cho thiy mic
dui con chua thyc su trung khit gitra hai chudi s6
lidu trén nhung & ddy ciing co sy phu hop nhat
dinh gitta ham lugng TTLL tinh toan va quan
trac cling nhu sy phu hop cua cac chudi sb ligu
nay véi bién dbi ciia myc nudc trong thoi gian
phan tich.

Dé danh gia dic diém bién dong dia hinh va
anh hudng cta mot s6 yéu tb khi tuong hai van
dén bién dong dia hinh day bién ven bd CTSH,
cac kich ban tinh toan khac nhau di dugc thiét
lap:

- Céc kich ban hién trang véi diéu kién thuc
cua thang 2-3 va thang 7-8-9 nam 2009, c6 tinh
dén tat ca cac yéu t6 nhu thuy tridu, song, gio,
nhiét, mudi va anh hudng cia song.

- Kich ban danh gia anh huong do thay triéu:
thiét lap nhu cac kich ban hién trang nhung
khong c6 DDMN.

- Kich ban danh gia 4anh huong cua gio, 2
nhém kich ban: thiét 1ap nhu cac kich ban hién
trang nhung khong cé gid-song, thiét 1ap nhu
cac kich ban hién trang véi gié van tdc trung
binh va hudng khong d6i (NE, E, SE).

- Kich ban danh gia anh hudng cia gié két
hop véi séng: thiét 1ap nhu cac kich ban hién
trang v6i diéu kién song va gio trung binh va
hudng khong doi (NE, E, SE).

3. KET QUA VA THAO LUAN

Pic diém van chuyén tram tich lo lirng

Pic diém van chuyén va lan truyén cia
TTLL c6 lién quan chat ché dén che do TbL va
nguon cung cap tram tich va 1a yeu t6 truc tlep

140

tac dong dén bién dong dia hinh day ¢ khu vuc
nghién ctru. Vao mua khé ham lugng TTLL cua
cac song thuong c6 gid tri khong 16n hon
0.12kg/m’. Tuy nhién giita cac song khac nhau
cling ¢6 sy phan tan 16n, mot s6 song c6 ham
luong tram tich cao hon cac song con lai nhu
song Cam va Vian Uc, Ba Lat va Pay. Ciing
trong mua kho, do tai lugng nudc tir song dua ra
kha nho nén pham vi phat tdn cia TTLL ra vung
bién phia ngoai ciing rat han ché.

Trong mua mua, xu thé bién dong TTLL theo
pha triéu ciing tuong ty nhu mua kho nhung tai
lugng nudce tir cac song dua ra 1on hon nén su
phat tan ciia TTLL tur luc dia ra phia ngoai ciing
manh mé& hon. Trong pha tri¢u 1én, khéi nudc
v6i ham luong TTLL (16n hon 0.1kg/m’) bi don
lai & khu vuc phia ngoai cac cua Nam Tri¢u,
Vin Uc, Ba Lat va Day. O phia ngoai xa hon,
ham luong TTLL giam dan. O pha triéu xudng
cua mua mua, dong bun cat lo lrng tir sdong co
diéu kién phat trién ra phia ngoai, anh hudng
dén mot phén khu vuc ven bo CTSH, dic biét 1a
phia nam va tdy nam céac cira songvoi gia tri
ham luong phd bién trong khoang 0.07-
0.1kg/m’ (hinh 3-a,b).

Vao thoi diém nude 16n cia mia mua, sy
xam nhap ciia cac khbi nudc bién da day ving
nudc c¢6 ham lugng TTLL cao vao sat phia
trong cac cua song nhung khong sau dugc vao
phia tropng do luu lugng nudc tu song dua ra
van 16n. O khu vuc phia ngoai, ham luong
TTLL chi c¢6 gia tri khoang 0.05-0.09kg/m’
(hinh 3-c,d). Trong thoi diém nudc rong cia
mua mua, cic khdi nudc séng voi ham lugng
TTLL cao c6 diéu kién phét trién manh ra phia
ngoai hon (khoang 5-10km tir cac cua song).
Tuy nhién vung nudc c6 ham lugng TTLL cao
van chi yéu ¢ sat va phia nam- tiy nam cic cira
song (hinh 3-e,f).

Chénh léch vé ham luong TTLL giita cac
tang nudc 14 khong 16n. Trong ca hai miia ham
lugng TTLL 16n déu xuit hién & khu vuc gén
bo, gan cac cira song noi ¢ do sau kha nho.
Trong khi & phia ngoai noi c6 do sau l6n hon
chénh léch vé gia tri ham lugng TTLL 16n
nhung gia tri tuyét dbi kha nho.
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Tir nhitng phan tich trén c6 thé thay, phan bo
ciia dong TTLL ludn bién dong theo dao dong
cia myc nudc tricu. Pay 1a yéu t6 lam ting
cuong hodc han ché su phat tan tram tich tir cac
song dua ra ving ven bo. Vao mua kho dong
tram tich dua ra ving ven bd khong dang ké.
Trong khi vao mua mua, pham vi tdp trung cua
dong tram tich tir cac séng dua ra chu yéu la ¢
gin cic cira song va di chuyén vé phia nam —
tdy nam ngay sat cac ctra song. Cac két qua nay
cling phu hop véi cac nghién ctru lién quan vé
van chuyén TTLL ¢ khu vuc nay (Tran Bic
Thanh va nnk (2001), Higlund M. va P.
Svensson, (2002); Steven te Slaa (2009), van
Maren D.S., (2004) va Van den Bergh va nnk
(2007).

Pic diém bién dong dia hinh diy bién ven
bo chau tho song Hong

cum. erosion/sedimentation () x10*
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Vao mua mua, xu hudng bién dong dia
hinh thé hién 1 rét hon, ddc biét 1a xu thé boi
do ngudn cung tram tich tir luc dia dua ra kha
16n. Xu hudng boi xuat hién ¢ hau hét cic cta
song chinh va ting dan theo thoi gian tinh toan.
Trong do6 cac vung c6 dién tich va tdc do boi 1on
la khu vuc ctra Nam Triéu, khu vuc ctra Van
Uc- Thai Binh va phia Nam cia Pay (tr 6-
10mm/thang). Cac vung ctra song c6 pham vi
bdi nho 1a Lach Tray, Tra Ly, Ba Lat va Ninh
Co. Trong khi d6 mét sé khu vuc co xu hudng
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Bién dong dia hinh diy bién ving ven bo
CTSH phy thudc vao cac diéu kién TPL va
ngudn cung tram tich tir hé thong song dua ra.
Céc két qua tinh todan mo phong cho thay bién
dong dia hinh day bién ¢ khu vuc nghién ctru co
su khac biét 1on gilra muia mua va mua kho.

Vao mua kho, dia hinh day & khu vuc bién
dong rat nho voi gia tri dao dong phd bién trong
khoang -0.2-0.4mm/thang. Mot sé khu vuc co
xu huéng boi 1a ving sat cic cira Nam Triéu,
Lach Tray, Van Uc, Ba Lat va Day. Nhiing
ving bdi nay kha nhé va c¢6 xu hudng ting theo
thoi gian. Trong khi d6, mot s khu vuc phia
ngoai c¢6 xu hudng x6i day la cira Nam Triéu,
ctra Van Uc- Thai Binh, cira Ba Lat va viing ven
bd Van Ly - Hai Hau. Téc do x6i day cing kha
nho va ting dan theo thoi gian, chi yéu trong
khoang 0-0.2mm/thang (hinh 4-a).

cum. erosion/sedimentation (m)
10 31-Aug-2002 00:00:00

coordinate {m) —

6.4 6.6 66
ordinate (m) — 1o’

Hinh 4. Bién dong dia hinh day vung ven bo CTSH sau 30 ngay tlnh (a- mua khé; b- mua mu"a)

x6i nhe 14 phia bic ctra Tra Ly, ving ven bd Hai
Hau Van Ly voi tbec d6 khoang 0-1mm/thang
(hinh 4-b).

Pé so sanh cac két qua tinh ciia mo hinh
v6i két qua phan tich toc do bdi lang phan tich
tur cac cot khoan trong nghién curu lién quan tai
khu vuc phia ngoai cira Tra Ly [19], ching t6i
da tinh tdc do bdi trung binh tai mat cit nay tur
két qua tinh toan cho mua kho va mua, cac két
qué nhan dugc tr mo hinh tinh cho thiiy tdc do
bdi ling trung binh nim tai mat cat phia ngoai
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khu vuc cua Tra Ly la 0.38cm, 0.56cm va
1.02cm nam Ung voi cac hudong gio NE, E va
SE. Nhitng két qua tinh tai mat cat ndy so voi
phan tich toc d6 ling dong tram tich tir cot
khoan 1a 0.63-1.03cm nim [19] cho thiy su phu
hop nhat dinh gitta mo hinh tinh voi phuong
phap nghién ctru khac. Két qua tong hop nay
ciing cho thay téc do bodi ling & khu vure nghién
ctru luén bién dong va thay doi theo hudng
song-gio tac dong.

Tai khu vuc phia ngoai cura Ba Lat (hinh 4),
céc két qua tinh toan cho thdy trong mua kho
dia hinh day bién dong phd bién tir -0.15 dén
0.01cm/thang va tir 0 dén 0.09cm/thang trong
mua mua, twong ing voi gia tri trung binh ndm
dao dong trong khoang 1-3.5cm/nam. Két qua
nay ciing phii hgp vdi tinh toan téc d6 ling dong
trAm tich phan tich tir cac cot khoan & khu vuc
nay dao dong trong khoang 1.0-3.8cm/ndm cua
Van den Bergh va nnk (2007).

Tac dong ciia mot s6 yéu t6 dén bién
dong dia hinh

Bién dong dia hinh ¢ ving ven bd CTSH 1a
tong hop tac dong ciia cac yéu td khac nhau nhu
ngudn cung tram tich, dao dong muc nudc
(DPMN), gi6, song. Nhiing két qua nhan duoc
da cho thiy vai trd khac nhau cta cac yéu t nay
va thé hién r6 qua BPPH & cic cac mat cit
khac nhau. Qua nhiing phan tich & timg mat cat
v6i mdi yéu td co thé thdy rang nhiing tac dong
cta gid, song, DDMN dén bién dong dia hinh &
vung ven bo CTSH khac nhau phu thude vao
cac vi tri khac nhau ¢ khu vuc nay.

Nguon cung tram tich quyét dinh dén tdc
do bodi, vao mua mua toc do bodi tu kha 16n
(trung binh 2.215cm/thang) so v&i mua kho
(0.03cm/thang) va hau hét xuat hién xu hudéng
boi cho cac mit cat tir khu vuc cira Day dén khu
vuc cira Van Uc. Dudi anh huéng cua tai lugng
nudc tir song dua ra lon nén bun cat tr song dua
ra dugc gilr lai phia ngoai cdc cua song tao
thanh céc bai boi. Téc d¢ hinh thanh cac bai boi
nay cao hon & khu vuc ctta Van Uc, Ba Lat,
Day va thap hon & céc clra song con lai. Nguoc
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lai, trong mua kho, do ngudn cung bun cat tir
cac song giam va dudi tac dong cua cac dicu
kién dong lyc vi tri ving boi bi di chuyén, dién
ra qua trinh x6i va tai phan b lai bun cat. Diéu
nay ciing pht hop vé6i két qua nghién ctru cia
van Maren [15] ¢ khu vuc cura Ba Lat.

Hudng song- gi6 cling c6 nhitng anh hudng
khac nhau dén qua trinh van chuyén bun cat
cling nhu bién dong dia hinh & ving ven bo
CTSH. Yéu td nay c6 thé quyét dinh dén vi tri
va téc do hinh thanh cia ving bdi tu 16n nhat.
Trong mua kho, tic dong ciia song- gié phan 16n
lam xuat hién va ting cudng xu thé x6i. Vo
mua mua, song-gié NE lam giam toc do boi &
phia ngoai cira Pay, ven bd Hai Hau va ting toc
d6 boi ¢ cira Van Uc. Trong khi gio- séng
huéng SE 1a ting tdc do bdi ¢ khu vuc cira Pay,
ven bo Hai Hau, giam manh téc do bdi & cira
Vin Uc. Gid — song trong mila mua & tat ca cac
huéng lam giam toc d6 bdi & cira Ba Lat va ting
toc d0 bdi o ctra Tra Ly

DDMN tricu 1a yéu té quan trong thir 2
(sau song) tac dong dén qua trinh van chuyén
tram tich, lam cho dong trim tich & ving cia
song co diéu kién phat trién ra xa bo hon, giam
tdc do boi tu & khu vuc bdi tu manh. Trong mua
kho, DPMN la yéu t6 lam giam tc d6 boi, ting
tbc d6 x6i phia ngoai ¢ khu vuc cira Ba Lat va
Vin Uc, dong thoi ting tdc do bdi sat by & cac
mit cit nay. Nguoc lai & cit mat ct phia nam
(Pay), DDMN I yéu t6 1am ting toc d6 bdi ca &
sat bo va phia ngoai. Riéng ¢ khu vuc ven bo
Hai Hau, DPDMN cing véi song thic day qua
trinh x6i ¢ viung sat bo. Trong mua mua, tic
dong cia DDMN ciing thé hién anh hudng khac
nhau v6i méi miat cat va hudng song gié: lam
giam toc do boi tu & ca phia ngoai va sat bo
(Van Uc huéng E, SE; Pay huéng NE), giam
tdc d6 boi phia ngoai nhung ting toc do bodi sat
bo (Van Uc huéng NE, Ba Lat, Hai Hau huéng
SE, Day hudng E); ting toc do bdi ca & sat bo
va phia ngoai (Pay huong SE, Hai Hau hudng
E, SE; Tra Ly hudng NE, E).
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Hinh 4. Bién dong dia hinh day bién tai mat ccftphl'a ngoai cira Ba Lat

(a- mua kho, gio NE; b-mua kho, gio E; c- mua khé gio SE; d- mua mua, gio NE; e-mua mua,

gio E; f- mua mua, gio SE)

4. KET LUAN

Hé thong mé hinh TPL-séng- van chuyén
tram tich 13 cong cu hitu hiéu dé danh gia bién
dong dia hinh day theo khong gian va thoi gian
cling nhu anh hudng riéng 1é cia mot sb yéu t6
khi twong hai vian dén bién dong nay.

Dia hinh day ¢ khu vuc nghién ctru bién dong
rd rét theo mua. Vao mua kho, dia hinh day &
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khu vuc bién dong rat nho voi gia tri dao dong
phd bién trong khoang -0.2-0.4mm/thang. Mot s6
khu vuc c6 xu hudng bdi 1a ving sat cac cira
Nam Triéu, Lach Tray, Van Uc, Ba Lat va Day
va xu hudéng x6i day ¢ cua Nam Tri¢u, cita Van
Uc- Thai Binh, ctra Ba Lat va vung ven bo Van
Ly - Hai Hau. Vao mua mua, xu hudng bién
dong dia hinh thé hién rd rét hon, dic biét 1a xu
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thé boi xuat hién ¢ hau hét cac cira song chinh.

Nguon cung tram tich quyét dinh dén téc do
bdi, vao mua mua tdc do bdi tu kha 1on (trung
binh 2.215cm/thang) so v&i mua  kho
(0.03cm/thang) va hau hét xuat hién xu hudéng
bdi cho cac mat cit tir khu vuc ctra bay dén khu
vuce cira Van Uc. Nguoc lai, trong mua kho, do
ngudn cung bun cat tir cac song giam va dudi
tac dong cua cac diéu kién dong luc vi tri ving
bdi bi di chuyén, dién ra qua trinh x6i va tai
phan bd lai bun cat.

Hudng song- gié cling c6 nhitng anh huong

khac nhau dén qua trinh van chuyén bun cat
cling nhu bién dong dia hinh & ving ven bo
CTSH. Yéu té nay c6 thé quyét dinh dén vi tri
va tdc d6 hinh thanh ctia ving bdi tu 16n nhét.

DPMN tridu 1a yéu t6 quan trong tac dong
dén qua trinh van chuyén trdm tich, 1am cho
dong trdm tich & ving cira song c6 diéu kién
phat trién ra xa bo hon, giam tdc d6 bdi tu & khu
vuc bdi tu manh. Tuy nhién vai tro cia yéu tb
nay thé hién khac nhau & timg vi tri trong quan
hé véi cac yéu té khac nhu gid-séng va ngudn
cung tram tich tir cac song.
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Abstract
APPLICATION NUMERICAL MODEL TO STUDY
ON MORPHOLOGICAL CHANGE IN REDRIVER COASLTAL AREA

This paper presents some results application of the integrated model (hydrodynamics-wave-
sediment transport) basedd on Delft3d system model to study on morphological change in Red
river delta (RRD) coastal area. The numerical model was validation/calibration by measured data
and set up with differences scenarios to assess characteristics of morphological change as well as
estimate role of wind, wave and tide on morphological change. The results showed that sediment
source decided maximum deposition rate, it was more than in the rainy season (average of
2.215cm/month) compared with 0.03cm/month in the dry season. Wind-wave directions have
different effect on sediment transport as well as morphological change in RRD coastal area. Wind-
wave make and increase erosion trend in the dry season. In the rainy season, NE wind-wave is
factor which cause decreased deposition in outer of Day mouth, coastal Hai Hau and make
increase deposition rate in outer of Van Uc mouth. On other hand, wind-wave SE causes increase
deposition in outer Day mouth, coastal Hai Hau and make a strong decrease deposition rate in
outer of Van Uc mouth. Win-wave in all direction causes decrease deposition in Ba Lat and
increase deposition rate in Tra Ly mouth. In the dry season, tidal oscillation makes decrease
deposition rate, increase erosion rate in Ba Lat and Van Uc mouth. It also causes increase
deposition rate in near coast of Ba Lat and Van Uc mouth. In coastal Hai Hau, tide (combined with
wave) causes increase erosion in near coast.

Keywords: numerical model, suspended sediment, morphological change, Red River delta

Nguoi phan bién: TS. Nghiém Tién Lam BBT nhan bai: 25/10/2013
Phan bién xong: 7/11/2013

146 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SG DAC BIET (11/2013)



