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MO PHONG QUA TRINH LAN TRUYEN DAU BANG MO
HINH DELFT3D KHU VUC BIEN CAN GIO,
THANH PHO HO CHI MINH

Pau Thi Nhan', Pao Nguyén Khoi!, Pham Thi Lei!, Nguyén Thi Diém Thuy'

Tém tit: Thanh phé Ho Chi Minh (Tp.HCM) la viing kinh té trong diém ciia ca nwée véi mat do
giao thong dwong thiiy cao va tdp trung nhiéu cang bién lom véi tiém an nguy co tran dau gdy 6
nhiém méi triong. Muc tiéu ciia nghién ciru la mé phong qud trinh lan truyén dau cho khu viee bién
Can Gio bang mé hinh Delft3D. Pdu tién, mé hinh Delft3D dwoc hiéu chinh va kiém dinh véi muc
nuée va mé hinh da thé hién dwoc khd nang mé phong tot dong chay trong khu vuee nghién ciru véi
R’ va NSE > 0.9 ¢ ca giai doan hiéu chinh va kiém dinh. Sau dé mé hinh Delft-3D duwoc sir dung de
mé phong lan truyén dau tai 2 vi tri gia dinh xdy ra sw ¢6 la cira Sodi Rap va vinh Ganh Rai véi heong
dau tran la 1000 tan. Két qua cho thdy vao miia khé vét dau loang sdu vao trong cdc con séng va
vdo miia miea thi vét dau loang réng ra khu vue bién Can Gio. Két qua nghién civu c¢é thé phuc vu

lam tai liéu tham khdo cho cong tac g phé s cé tran dau trén dia ban Tp.HCM.
Tir khoa: Dong chay, tran ddu, Delft3D, Tp.HCM.

Ban Bién tap nhan bai: 25/4/2018

1. Pit van dé

Thanh phé HO Chi Minh (Tp.HCM) nam
trong ving kinh té trong diém phia Nam, 1a trung
tam kinh té ciia ca nude va co tée do tang truong
kinh té cao. Cuing voi loi thé dia hinh tiép giap
bién va nhiéu song ngodi bao quanh, Tp.HCM la
noi tap trung nhiéu cang bién 16n voi hé thong
cang song, cang bién dugc xem 14 16n nhat nude
v6i 38 cang d va dang hoat dong nham thuc day
hoat dong trao doi hang hoa Xuét nhap khau gop
phan 16n vao viée phat trién kinh té khu vuc. Bén
canh nhiing loi thé vé phat trién kinh té, viéc gia
tang mat do tau thuyén ra vao va neo ddu tai cac
cang tiém 4n nguy co tran dau rat 1én. Trén thuc
té d3 c6 nhiéu su cb tran dau xay ra trong khu
vuc, cu thé theo két qua théng ké trong ké hoach
mg pho sy ¢ tran ddu 2014 cho thay tir nim
2005 dén nam 2011 trén dia ban Tp.HCM da xay
ra 16 su c¢b gdy tran dau, tan suit xay ra trung
binh 14 2 vu/nam, trong d6 62% s vu tran dau &
Tp.HCM dugc xac dinh do nguyén nhan dam va
tau thuyén trén song, 44% sd vu xay ra & huyén
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Can Gio (S6 TN&MT TP.HCM, 2014). Su cb
tran dau gy 6 nhiém méi trudng viing cira song,
ven bién, anh huéng nghiém trong dén cac hé
sinh thai, ddc biét 1a hé sinh thai rung ngédp man,
ving triéu bii tridu & Can Gio. Ngodi ra, tran dau
con gy anh huong niang né dén hoat dong nudi
trong thiy san ciia nguoi dan trong khu vue. Do
d6, md phong qua trinh lan truyén dau tai khu
vuc nghién cuu la can thiét, cac két qua dat duogc
gitip dua ra birc tranh lan truyén dau phuc vu cho
cong tac ing pho va giam thiéu tac hai khi xay ra
su ¢b tran dau.

Hién nay, phuong phap mo hinh héa dugc
mg dung pho bién va da c6 nhidu nghién ciru
trong, ngoai nudc ung dung thanh cong phuong
phap nay dé mo phong qua trinh lan truyén dau.
Vi du, Nguyén Hitu Nhan (2007) st dung mo
hinh OilSAS nhiam xac dinh ngudn gay 6 nhidm
dau trén bién Dong, Parikshit Verma va cong su
(2008) dd md phong sy ¢d tran dau trong ving
Vinh A Rap bang mo hinh MIKE21, nghién ciru
cua Vi Duy Vinh (2012) da sir dung mo6 hinh
Delft3D dé thé hién dién bién lan truyén dau tai
ctra song Bach Dang va cira Lach Huyén, nghién
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ctru cua Tran Duy Kiéu (2016) di str dung mo
hinh MIKE21 dé dwa ra brc tranh lan truyén dau
tai ving bién Phii Qudc, va nghién ctru cia
Yuxin Zhu va cong sy (2018) sir dung két hop
mo hinh dy bao thuy dong luc MIKE21 véi mo
hinh tran dau OILMAP dé dy doan va danh gia
nguy co tran dau trong khu vuc quy hoach cang
DongYing, Trung Qudc. Nhin chung, mo6 hinh
MIKE21 dugc tmg dung phd bién dé mé phong
lan truyén dau, tuy nhién ddy 1a phan mém c6
ban quyén nén giy khé khin cho viéc nghién
ctru. Bén canh mo6 hinh MIKE, Delft3D ciing la
mo hinh mang lai hi€u qua trong mé phong dong
chay va lan truyén dau. Bén canh tinh hiéu qua
thi day 1a m6 hinh mién phi, d& str dung, c6 nhiéu
module hd tro xir 1y sb liéu dau vao va két qua
dau ra ciia md hinh. Chinh vi thé, mo6 hinh
Delft3D duogc lya chon cho nghién ctru nay.
Muc ti€u cua nghién ctru 1a mo phong qua
trinh lan truyén dau cho khu vuc bién Can Gid
bang mo hinh Delft3D. Két qua cua nghién ciu
cho thiy birc tranh dién bién lan truyén dau khu
vuc ven bién Can Gio va két qua nay c6 thé 1a tai
liéu tham khao cho cac co quan quan ly cua dia
phuong trong cong tac g phé véi su ¢ tran dau.
2. Khu vue nghién ciru
Thanh phé Hd Chi Minh 14 thanh phd truc
thuoc Trung wong dugc xép loai d6 thi loai dac
biét ctia Viét Nam voi tong dién tich khoang 2.095
km? bao gdm 17 quan huyén ndi thanh va 5 huyén
ngoai thanh (Hinh 1). Phia Bic giap tinh Binh
Duong, Tay Béc giap tinh Tay Ninh, Pong va
Péng Bic giap tinh Dong Nai, phia Nam va Pong
Nam cua thanh phd giap vé6i bién Pong va 1a khu
vuc quan trong trong giao thong hang hai va van
chuyén hang hoa ctia mién Nam (bao gdm ca
Dong Nam Bo va Dong bang song Ctru Long).
Tp.HCM niam trong ving nhiét d6i gié mua
can xich dao v6i 2 mua ro rét mua khoé va mua
mua. Hau hét cac song rach Tp.HCM déu chiu
anh huong dao dong ban nhat tridu cia bién
DPong. Mbi ngay, nude 1én xudng hai lan, theo d6
thily triéu thim nhap sau vao cac kénh rach trong
thanh phd, gy nén tac dong khong nho ddi véi
san xuat nong nghiép va han ché viéc tiéu thoat
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nude ¢ khu vuc ndi thanh. Khu vuc Tp.HCM ton
tai 3 hé thong gi6 chinh: huéng Tay Nam (SW)
xuét hién tir thang 7 - 10; Huéng Pong Nam (SE)
xudt hién tir thang 2 - 6; Huéng Dong Béc (NE)
xuat hién tir thang 11 ndm trude dén thang 1 nim
sau (S6 TN&MT TP.HCM, 2014).
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Hinh 1. Ban do khu viee nghién ciru
3. Phuwong phap nghién ctru
3.1. Co s¢ Iy thuyét mé hinh Delfi3d

Mb hinh Delft3D 1a mot phin mém duoc xay
dung va phat trién boi Vién Thuy luc Delft (Ha
Lan), c6 kha nang tinh todn - m6 phong 2 hodc 3
chiéu cac qué trinh thiy dong luc va chét lugng
nude & cac ving cira song - ven bo bién. M6 hinh
nay gébm cac module chinh nhu Delft3D Flow
(thuy dong luc), Delft3D Waq (chat luong nudc),
Delft3D Eco (qua trinh sinh thai), Delft3D Sed
(tram tich) va Delft3D Morph (hinh thai),
Delft3D Part (lan truyén vat chat). Ngoai ra con
mot s6 module hd trg khac nhu GRID (tao ludi
tinh), QUICKIN (tao dinh hinh day), GPP (xu ly
két qua tinh). Trong ndi dung nghién ciru nay, hai
module chinh dugc st dung la Delft3D Flow dé
mo phong dong chay va lan truyén dau cho khu
vuc nghién ctru.

Module DELFT3D-PART la mdt m6 hinh
chat luong nudc mé ta su di chuyén, phan bd va
bién d6i cua vat chat (dau, do mudi, nhiét do,
nudce thai) dua vao thily vye tir mot nguon lién
tuc (hodc tai mot thoi diém bét ky). Dbi véi viée
tinh toan tran dau, véi gia thiét rang dau duoc dua
vao thuy vuc tr mot nguén lién tuc hoac turc thoi,
pham vi lan truyén cta dau dugc xac dinh bang
phuong trinh (Fay va Hoult, 1971):
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(1)

Trong d6 Vo 1a thé tich ban dau ciia dau tran
(m%); pw 14 ty trong ctia dau (kg/m?); po 12 ty trong
ctia nude (kg/m?); g 1a hing s6 hap dan (m/s?);
1a d9 nhét cuia nudc; ki, ke 1a hang s Fay.

Téc d6 lan truyén cta dau tran phy thudc vao
ning lugng song bi tiéu tan timg phan va kiéu
dau. Theo Delvigne va Sweeny; NOAA, Delvi-
gne va Hulsen, tbc do lan truyén cia dau
Q(kg/m?/s) dugc xac dinh nhu sau:

d max

0= | ewa

d min

2)

Q(d) =C"D, " FyeN (d)d*; N(d) = Nod™?

234U _fw

D. =0.003p,,gH/V2; H = i Epe =

tp

ty = *7 f, = max(0.0; 0.032(U,, — 5.0)
Trong d6 Q(d) 1a tdc do lan truyén trén mot
don vi duong kinh giot diu cua giot dau duong
kinh d (kg/m¥s); d 1 dudng kinh giot dau; dmin
1a duong kinh giot diu nho nhat (m); dmax 1a
duong kinh giot dau 16n nhat (m); N(d) 1a ham
phan bd kich thudc phan tir ddu; No 13 hang sb
tiéu chuan ciia ham phén b kich thudc phan tir
dau; D. 14 tiéu hao ctia nang lugng song trén mot
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don vi dién tich b& mat (J/m?); Fuc 12 s6 song d6
trén mdt chu ky song; t, 1a chu ky song cuc dai
(s); Uy 1a van toc gi6 (m/s) ; fw 1a phan bién dugc
bao phu boi song bac dau.

3.2. Thiét Iip mé hinh

Dit liéu yéu cau dé thiét 1ap mé hinh Delft3D
cho khu vuc nghién ctu (KVNC) nhu sau: dir
liéu hinh thai duong bo, va dia hinh day song va
bién, s6 liéu muc nudc tai cac tram thuy van, )
lidu khi twong (van toc gio va hudng gié) phuc
vu module Delft3D Flow, va dit liéu dau (loai
dau; thanh phan; khéi lugng tran; thoi gian tran)
duoc yéu cu cho module Delft3D Part, dir liéu
nay duogc thu thap tir dé tai “Xay dung ban d6
nhay cam méi trudng dudng bo, tng pho su cb
tran dau trén dia ban thanh phd” ctia S6 KH&CN
Tp.HCM nam 2017 - 2018.

Céc budc thiét 1ap mo hinh Delft3D cho khu
vuc nghién ciru dugc trinh bay trén Hinh 2. Pau
tién module Delft3D Flow duoc thiét lap va dugc
hiéu chinh va kiém dinh véi s6 liéu quan tric dé
chimg minh d6 tin cdy cta két qua mo phong
dong chay. Dua vao module dong chay Delft3D
Flow da duoc hiéu chinh tot, module Delft3D
Part duoc thiét 1ap tiép theo dé mo phong dién
bién lan truyén dau dua vao cac kich ban (KB)
dau tran.

Didu kién bién

+ Muc nudc

Duong bo

Ludi  tinh + Luu lugng
va ndi suy P—> FLOW
PN Dit liéu eid
dia hinh
|
Théng sb
Hiéu chinh thay lye
(Manning)
. Pat 1
Kiém dinh | - Khong dat
Théng s6 dau
Loai diu
Thanh phan PART
Khéi lugng tran
Thoi gian tran
Thanh Iap ban db

tran dau

Hinh 2. Quy trinh thiét ldp mé hinh
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Mién tinh ctia mé hinh 14 viing ctra song Soai
Rap va mé rong sang vinh Ganh Rai. Puong bo
dugc s6 hoa tir Google Earth vao nim 2013 va
dd sau dia hinh dugc thu thap tir Vién khoa hoc
thity loi mién Nam. Kich thudc va pham vi cia
mién tinh dugc thé hién trén hinh 3. Hé théng
ludi cong tryc giao dugc chon dé 1am ludi tinh
cho mé hinh thuy dong lyc. Ludi tinh khong déu
c6 kich thudc bién ddi tir 51.45 - 392.28 m, toan
bo mién tinh duoc chialam 151 x 228 diém tinh.

&N 5

Hinh 3. Luoi tinh va vi tri cac bién

Mién tinh ctia khu vuc ¢ 6 bién 1ong, trong
d6 5 bién thuong ngudn 1a dir liéu luu lugng va
mot bién ngoai bién duoc léy dua vao chudi sb
liéu myc nudc tir hai tram Vam Kénh va Viing
Tau (hinh 3). Bén canh do, dir liéu gié duoc lay
v6i van toe trung binh 4 m/s cho thang 4 theo
huéng Pong Nam va 5 m/s cho thang 10 theo
huéng Tay Nam. Dir li¢u khi tuong - thuy van
phuc vu nghién ctu duoc thu thap tr Bai KT-
TV Nam B0.

Thong sé tinh toan: Gia thiét loai dau 1a DO
(Diesel Oil) ¢6 ty trong 850 kg/m?3, d6 nhdt dong
hoc 1 810 m¥s (& 20°C) khdi lugng d6 xudng
14 1000 tin véi thé tich twong ing 1180,64 m>.

3.3. Xdy duwng kich bén tran dau

Theo théng ké céc su ¢ tran dau trén dia ban
Tp.HCM (S6 TN&MT TP.HCM, 2014), nguyén
nhan cac vu tran dau 1a do cac phwong tién dam
va v&i nhau (chiém 62% céc vu tran dau) va loai
dau bi tran cha yéu 1a dau DO (chiém 50% cac
vu tran déu). Céc vi tri xay ra cac vu tran dau
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thuong la khu vuc nga ba song va ctra song. Dua
trén nhan dinh nay, két hop véi ludng luu thong
tau thuyén tai khu vuc bién Can Gid, 2 vi trf tran
dau O1 (ctra Soai Rap) va O2 (vinh Ganh Rai)
(Hinh 4) dugc dé xuat dé xem xét dién bién vét
dau loang tai 2 vi tri c6 anh huong nhu thé nao
dén vung bién Can Gid. Hai kich ban tran dau cu
thé duoc trinh bay trong Bang 1. o
Bang 1. Cac kich ban lan truyén dau cho

KVNC
Kich ban KB1 KB2 KB3 KB4
S, Cura song Soai Vinh Ganh Rai
Vi tri
Rap (O1) (02)
x =703021 x =720929
Toa do
y=1144371 y=1151764
Thcn‘ gian 12h 12h
tran
Thoi gian 04/ 10/ 04/ 10/
mophong 5513 2013 2013 2013
Loai dau 1000 tan dau DO
Aplen 2
= N &, Bathymetry m]
. @ <06
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Hinh 4. Ban dé dia hinh va vi tri xay ra sw co
tran dau
4. Két qua va thao ludn
4.1. Két qud hiéu chinh va kiém dinh dong
chay
Nghién ctru da tién hanh hiéu chinh kiém
dinh myuc nudc tai 2 tram O1 va O2 (Hinh 4) véi
hé s6 Manning n = 0.07. Két qua so sanh gia tri
muc nudc md phdng va thuc do theo gio giai
doan hi¢u chinh (20 - 30/04/2013) va giai doan
kiém dinh (20 - 30/10/2013) tai cac tram O1 va
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02 dugc thé hién lan luot qua Hinh 5 va Hinh 6.
Két qua md phong c6 do tin cdy cao v6i hé sb
NSE va R2 16n hon 0.9 (Bang 2) trong c4 hai giai
doan hiéu chinh - kiém dinh, c6 nghia la két qua
mé phong phu hop ca vé pha va bién do dao
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dong. Pidu nay cho thdy mé hinh Delft3D c6 kha
niang mo phong tot dong chay cho khu vuc
nghién ciru va day 1a nén tang cho budc mo
phong lan truyén dau tiép theo.
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Hinh 5. Buong so sanh muc nwoc thuc do va mo phong tai vi tri Ol
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Hinh 6. Puong so sanh myc nuwoc thuce do va mo phong tai vi tri O2

Badng 2. Két qua hiéu chinh va kiém dinh
thuy luc

Hiéu chinh Kiém dinh
Tram
NSE R? NSE R?
Ol 0.98 0.99 0.97 0.98
02 0.99 0.99 0.97 0.98

4.2. Mo phong dong chdy

Nghién ctru tién hanh mé phong dong chay
khu vuc Tp.HCM véi thoi gian ing véi cac mua
dac trung nhu sau:

- Mua kho: tir ngay 20 dén ngay 30 thang 4
nam 2013

- Muia mua: tir ngy 20 dén ngay 30 thang 10

TAP CHi KHI TUQNG THUY VAN
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4.2.1. Mua kho

Két qua mo6 phong dong chay trong pha tridu
1én vao mua kho cho thay su anh huong sau hon
véao luc dia cua nude bién, dic biét 1a khu vuc
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(a) Liic triéu lén

cua song Soai Rap voi van tdc 0,2 dén 0,3 m/s
(Hinh 7a). Huong dong chay & viung ngoai kha
dong nhét va hudng vé cac song véi van te 0.15
- 0.25 m/s.
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(b) Liic triéu xuong

Hinh 7. Truong dong chay o khu viec nghién ciru vao mua kho

Két qua mé phong dong chay trong pha triéu
xudng vao mua kho cho thiy dong chay tir cac
song khong dang ké v4i van toc giao dong tir 0.1
- 0.3 m/s (Hinh 7b). Van tdc dong chay ngoai
bién giao dong tir 0.18 - 0.35 m/s.

4.2.2. Mua mua

Vao mua mua do luu lugng nudc song 1on
nén trong pha triéu Ién, van tc dong chay tir
bién vao phia cac song nhé. Hudng chiy ngoai
bién chu yéu trong pha triéu nay chu yéu la Tay
-Tay Nam véi gia tri van tc tir 0,1 dén 0.18m/s
(Hinh 8a). O khu vuc cira song Soai Rap, ¢6 luu
luong nude song do ra 16n nhit trong cac song
dua ra bién thi hau nhu khong c6 dong chay
nguoc tir bién vao.

O thoi diém nuée 16n, huéng dong chay &
khu vire ven bién Can Gid phan tin manh mé véi

cepth averaged velocity
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(a) Liic triéu lén

gia tri van toc kha nho giao dong tir 0,01 dén
0,08 m/s. Tai khu vuc ctua song Soai Rap do
dong chay song khd manh khi myc nudc dang
16n nhat nén dong chay vao thoi diém nay van
kha manh tir 0,18 dén 0,23 m/s va c6 huéng chay
ra phia ngoai.

Su két hop gitra dong chay song va dong tridu
duoc thé hién 16 vao pha tridu xubng, tao ra dong
chay tong hop voi van tde kh 16n so vai cac pha
triéu khac. Hudng dong chay trong trudng hop
nay hudng theo hudng cia cac dong song ra phia
bién, va chu yéu 1a huéng Ty - TAy Nam. Gia tri
vén toc dong chay bién d6i khoang tir 0,15 dén
0,45 m/s (Hinh 8b).

Nhin chung, két qua truong dong chay tir mo
hinh tinh toan 13 pht hop véi két qua mo phong
ciia Nguyén Thi Bay va cong su (2006).
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(b) Liic triéu xuong

Hinh 8. Truong dong chay khu viec nghién ciru vao mua mua
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4.3. M6 phéng tran diu

4.3.1. Kich ban 1

Két qua md phong tran dau tai cira Soai Rap
vao mua kho 1a sau 3h dau 14 luc triéu xudng, 16p
dau trén mat nudc c6 khdi lugng tran khoang tur
0.4 - 0.85 kg/m?, vét dau kéo dai 3km. Sau 12h
vét dau bat dau di chuyén vao song Pong Tranh
v6i khdi luong trong khoang tir 0.3 - 0.65 kg/m?
(Hinh 9a). Sau 24h, véi khdi lwong tir 0,08 - 0.4
kg/m?2, vét dau bat dau tién sau hon vao séng
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DPodng Tranh va lac nay thuy triéu 1én luong nudce
d6 vao song Soai Rap nhiéu nén lugng dau bit
dau lan vao séng Soai Rap va lac nay dau bam
cling bat dau xuét hién, vét dau ndi lan rong hon
va kéo dai khoang 5.5km. Sau 48h luong dau ndi
con trong khoang 0.1 - 0.2 kg/m?, vét dau chi con
16p mong tai cira song Pong Tranh (Hinh 9b).
Sau 72h thi luong dau ndi khong con va chuyén
thanh dau bam (Hinh 9¢).
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Hinh 9. Vét dau loang sau 12h, 48h va 72h xdy ra sw cé trong miia khé (KB1)

4.3.2. Kich ban 2

Két qua mod phong kich ban 2 cho thay vao
muia mua vét dau chu yéu lan truyén hudng ra
bién, do van tdc dong chay khi thiy triéu xudng
vao mua mua, dong thoi vao miia mua luong
nude do tir song ra bién 16n, riéng v4i song Soai
Rap, luu Ivgng dong chdy manh nén du tai thoi
diém thuy tridu 1én thi dong chay van huéng ra
phia bién. Vi thé diém tran dau tai cira song Soai
Rap vét dau di chuyén ra phia bién vé phia DPong
- Pong Nam va di chuyén vao vinh Ganh Rai.
Cu thé, sau 3h do lwong nudc tir song Soai Rap
16n nén vét dau di chuyén nhanh ra phia bién véi

depih averaged velociy
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1170

diapth Baraged wolncily
23002013 2%

khéi luong tir 0.3 - 0.7 kg/m?, vét dau kéo dai
khoang 5km. Sau 12h, vét ddu lan rong hon la
lac thuy triéu 1én nén vét dau di chuyén vé phia
bo véi khéi luong 0.2 - 0.45 kg/m?, vét dau kéo
dai khoang Skm (Hinh 10a). Sau 24h vét dau lan
rong hon kéo dai 10km va c6 khdi luong khoang
0.2 - 0.4 kg/m> Sau 48h, dau bt dau tién vao
vinh Ganh Raéi véi 16p dau lan rong va khoi
luong 0.2 - 0.35 kg/m?, vét dau kéo dai khoang
6.1 km (Hinh 10b). Sau 72h, vét dau di chuyén
vao trung tdm vinh Ganh Rai, vét dau lan rong
hon va khéi luong 0.2 - 0.4 kg/m?, vét dau kéo
dai khoang 6.1km (Hinh 10c).
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Hinh 10. Vét dau loang sau 12h, 48h va 72h xdy ra su cé trong mita muwa (KB2)
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4.3.3. Kich ban 3

Két qua lan truyén theo kich ban 3 cho thay
sau 3h lugng dau tran c6 khdi lugng trong
khoang 0,4 - 1 kg/m? di chuyén theo huéng dong
chay vé phia Nam, vét dau kéo dai khoang 300m.
Sau 12h vét dau di chuyén kha nhanh va huéng
vao song Thi Vai voi khéi luong 0.4 - 0.65
kg/m?, vét dau kéo dai khoang 400m (hinh 11a).
Sau 24h dau tiép tuc di chuyén theo huéng séng
Thi Vai voi khéi luong 0.25 - 0.48 kg/m?, vét

dau kéo dai khoang 500m. Sau 48h, vét dau bt
dau di chuyén tdi cira séng Thi Vai véi 16p dau
loang rong hon trén bé mat vai khdi lugng 0.2 -
0.45 kg/m?, vét dau kéo dai khoang 750m (Hinh
11b). Sau 72h, vét dau di chuyén sau hon vao
song Thi Vai, luc nay dao Thanh An va nhiing
ddo lan can cling bi anh hudéng cua dau voi khoi
lugng 0.2- 0.4 kg/m?, vét dau kéo dai khoang
700m (Hinh 11c).
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Hinh 11. Vét dau loang sau 12h,48h va 72h xay ra sw ¢é trong mia khé (KB3)

4.3.4. Kich ban 4 lugng 0,3 - 0,45 kg/m?, vét dau kéo dai 7km.

Két qua mo phong kich ban 4 cho thiy sau 3h  Sau 48h, vét dau tién gan t6i bo hon va dién tich
lwong dau tran trong khoang 0.4 - 0.6 kg/m2, 16p  lan rong gap nhiéu lan v6i khéi lugng 0,18 - 0,4
dau ndi kéo dai khoang 3km va di chuyén vé  kg/m?, vét ddu kéo dai khoang 11km (Hinh 12b).
phia song. Sau 12h, thuy tridu 1én vét dau ciing  Sau 72h, vét dau bat dau anh hudng tdi bo trai
di chuyén theo hudéng dong chay véi khdi lugng  dai tir bd ra phia bién nhiéu km voi khdi lwong
0,3 - 0,6 kg/m?, kéo dai khoang 9 km (Hinh 12a). 0,18 - 0,4 kg/m? vét dau kéo dai 13km (Hinh
Sau 24h, vét dau di chuyén ra phia bién voi khéi  12c).
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Hinh 12. Vét dau loang sau 12h, 48h va 72h xdy ra su cé trong miia muwa (KB4)

Tir cac két qua dat duoc tir hinh 9 dén hinh
12 ¢6 thé thiy, vao mua kho (KB1, KB3), tbc do
dong chay song nho vét dau di chuyén cham sy
phan tan cling & khu vuc nho, nude bién xam
nhéap sau hon vao cac song, theo d6 song Pong

08

Tranh, Thi Vai va Go Gia chiu anh huong 16n
nhit boi vét dau loang, song Soai Rap chiu anh
huéng it hon. Vao mua mua (KB2, KB4), toc d6
dong chay song 16n, két hop dong chay manh tir
bién vao, vét dau di chuyén qua lai ngoai bién la
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rong hon nhiéu so v&i mua kho, lugng dau bam  kich ban duogc trinh bay trong bang 3.
hinh thanh it hon mua kh6. Ham luong va

Bang 3. Cdc ddc trung cua vét dau vng voi cac kich ban

. Ham
Kich e N o
b;in Thoi gian lwong Vung anh huwong
(kg/m?)
. Tur vi tri tran dau mé rong ra so voi ban dau 5km vét dau kéo dai 5.1
12 gio 0.65
km
43 gidy 02 Vét dau di chuyén sau hon vao song Pdng Tranh va Soai Rap, dau
KBI1 g ' chuyén dan sang trang thai dau bam. Céach vi tri ban dau 10 km.
Vi vét dau di chuyén sdu hon vao bén trong song Soai Rap va Pong
72 gio 0 Tranh df“)ng thoi xuat hién diu bam nén lac nay tai khu vuc nghién ciru
khong con thay su xudt hién cta dau nbi.
Vét dau hudng xa vé phia bién hon va xu hudng di chyén ngang vé
12 gio 0.45 phia Dong, v6i chiéu dai vét dau 7km rong 2km, cach vi tri ban dau
12km
Céch vi tri ban déu 20km, bit ddu anh huéng vao vinh Ganh Rai, anh
KB2 48 gid 0.35 hudng téi ving by Can Thanh, dau bam bit ddu hinh thanh tai khu vuc
nay, vét dau kéo dai 6km rong 4.5 km.
Vét dau anh hudng truc tiép vao vinh Ganh Rai, mé rong pham vi anh
72 gid 0.3 huong ra khu vyc rong 16n véi chiéu dai 8km va rong Skm, cach vi tri
ban dau 30km.
12 gid 0.65 1\{{("7 rong ra khu vuc rong hon véi dién tich 4x3.5 km va céch vi tri ban
dau 4km.
Bit ddu anh huong dén ctra song Thi Vai, luc nay vét dau c6 di chuyén
KB3 48 gid 0.45 qua cac dao nho khu vyuc nay nén dau bam bit dau hinh thanh, vét dau
lan rong 3km, kéo dai 7km va cach vi tri ban dau 8km.
Dau bat dau di chuyén sau hon va anh hudng truc tiép dén song Thi
72 gioy 0.4 Vai, lugng dau bam hinh thanh nhiéu hon, vét dau kéo dai 5km rong
4km va céach vi tri ban ddu 9km.
. Vét dau lan rong voi chiéu dai vét dau luc nay la 8km, rong lkm va
12 gio 0.6 , S X
cach vi tri ban dau 12km.
KB4 48 gic 0.4 V:}t d%:lu h%c néAy lan rong ra hon kéo dai 8km rong 3km, cach vi tri ban
dau vé phia Pong 4km.
72 gio 0.4 Theo dong thily triéu ha vét ddu anh hudng rong hon kéo dai tir bd

phia séng Thi Vai ra bién v6i chiéu dai 12km, rong 3km.
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5. Két luin

Nghién ctru da tinh todn mo6 phong dong chay
va mo phong lan truyén dau tai khu vuc nghién
ctru vao mua kho (thang 4) va mua mua (thang
10). Két qua nghién ciru cho thiy vao mua kho,
nude bién xAm nhép sau hon vao cac song, theo
do song Déng Tranh, Thi Vai va Go Gia chiu
anh huong 16n nhat boi vét dau loang, song Soai
Rap chiu anh hudng it hon. Vao mua mua, lugng
nude tir cac con song do ra 16, thay tridu kho

lai ngoai bién va dién tich khu vuc anh huong
boi dau loang 16n. Két qua tinh toan vét dau
loang phu hop vé6i quy luat chuyén dong cua
dong chay trong muia mua va mua kho. Vét dau
tran phu thudc vao ché do dong chay va thoi gian
dau ton tai trong moi truong, thoi gian cang dai
thi vét dau s& lan truyén ra xa va pham vi anh
huong cang 16n. Két qua nghién ctru s& 1a co so
tham khao cho cac don vi quan Iy moi truong
bién va cac nganh lién quan.

xam nhap vao song nén vét dau di chuyén qua

Loi cam on: Nghién cuu nay duoc tai tro boi So Khoa Hoc va Cong Nghé Tp.HCM thong qua
Hop dong thuc hién dé tai khoa hoc va cong nghé sé 143/2017/HD-SKHCN ngay 08/09/2017.
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SIMULATION OF THE OIL SPILL IN THE CAN GIO COASTAL
AREA, HO CHI MINH CITY USING THE DELFT3D MODEL

Dau Thi Nhan', Dao Nguyen Khoi'!, Pham Thi Loi', Nguyen Thi Diem Thuy'
"Faculty of Environment, VNUHCM University of Science

Abstract: Ho Chi Minh City is the key economic region of the country with a high density of wa-
terway traffic and many sea ports, which cause this area more vulnerability to oilspill. The aim of
the study was to simuate the transport of oil spill in Can Gio area by using the Delft3D model.
Firstly, the Delft3D model was calibrated and validated against the water level and the model
showed a good performance in the flow simulation with the values of R’ and NSE > 0.9 for both cal-
ibration and calibration periods. Secondly, the well-calibrated Delft3D model was used to simulate
oil spill of 1000 tons under two scenarios of oil spill locations, including Soai Rap eastuary and
Ganh Rai bay. The results showed that the spilled oil move inside the rivers in the dry season and
to seaward area in the wet season. The results obtained from this study could be use for the refer-
ences of oil spill responses in Ho Chi Minh City.

Keywords: Flow, Oil spill, Delft3D, Ho Chi Minh City.
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