AN TOAN MOI TRUONG DAU KHi
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Tom tat

Hoat déng khai thdc, van chuyén va giao théng vén tai phdt trién manh & viing bién Déng Nam Bé dén dén
tdng nguy co xdy ra su' cé tran ddu [1, 3]. Theo tinh todn bdng mé hinh sé tri, chi sau 48 gi& xdy ra su cé tran dau
véi huéng gié Déng Bdc téc dé 7m/s thi toan bé viing ven bién Déng Nam Bé bj dau bao phi hoan toan, gdy thiét
hai I&n vé kinh té va méi truéng bién. Bai bdo gidi thiéu phuong phdp mé phdéng lan truyén ddau trong méi truéng
bién bdng hé théng cdc mé hinh sé tri lién hoan cua khi tuong, hdi duong va lan truyén ddu. Hé théng mé phéng
s6 lan truyén dau c6 thé cung cdp cdc théng tin ngdn han (2 - 3 ngay) khi c6 su ¢ tran ddu xdy ra va hoat déng
cta ddu trén bién. Mé hinh giup thuc hién ké hoach tting phé va xir Iy khi c6 su c¢é tran ddu trén bién hiéu quad va
kip thoi hon.

1. Co s& ly thuyét cia cac mé hinh sé tri g, Hé s6 tiéu tan nang lugng

1.1. Mé hinh truyén séng trong viing gédn bé s6ng do song bac dau va song v6.

Mo hinh tinh toan sy lan truyén séng ngau nhién trong vung gan b do 1.2. M6 hinh dong chdy hai chiéu

Mase cong bé nam 1998. M6 hinh dugc xay dung dua trén viéc gidi phuong Mb hinh mé phéng dong chay
trinh can bang nang luong séng ngau nhién da hudng, cé tinh t6i cac qua ven b& ducc xdy dung dua trén
trinh phan xa va nhiéu xa cta s6ng trong vung cé dia hinh bién déi phtc tap viéc gidi hé phuong trinh chuyén
va cé vatche chdn [2,5-10]. dong 2 chiéu ldy tich phan theo dé
Phuong trinh can bang nang lugng séng ngau nhién dugc viét nhu sau: sdu clia dong chay (phuong trinh
( ) ( ) Sain - Vernant). M6 hinh nay c6

Avys) vyS) dvgS) ke 1 tinh dén anh hudng cda gié, sén
(x )+ Yo et (CCgcoszﬁSy)——CCgcoszﬁSyy -&,8 (1) o g g, . 9
ox dy 20 20 2 va thay triéu t8i dong chay viung

Trong do: ven bo [6].

S: Ham mat do phé nang luong séng; dbn:il:);yu:gr? I;rc‘;nnhh\;l’ E:j‘n chocho

C:Van téc truyén song;
’ Y g Phuong trinh lién tuc:

C :Van t6c nhém séng;
¢ g x qu an

8: Hudng truyén séng; . + Ay + o o @

w:Tan s6 goc; Hé phuang trinh chuyén dong:

k: Théng sé tinh t6i su nhiéu xa séng (k = 2,5) [9];
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4)
d aCIy gnzv\/u2 +v° ) 5
-— |V + C
dy dy
Trong do6:

d, d,: Luu lugng dong chay trén 1 don vi chiéu rong (m2.s™), tinh ti day 1én
dén mat va vudng goc vdi x, y;

n: Dao déng méat nudc so véi muc chuan (muc“0”) (m);

u, v: Thanh phan van t6c dong chay theo truc x va y (m/s)

t: Thai gian (s);

d: D6 sau (m);

g: Gia téc trong trudng (m.s™);

f: Tham s6 Coriolis;

v, Hé s6 nhét réi ngang (m2s™);

n: D6 nham thuay luc;

U,,V :Thanh phan van téc gi6 theo truc x va y (m/s);

C,: Hé s6 ma sét gio;

Sy Sey Sy S,,+ Cac thanh phan ting suat buic xa cda séng.
1.3. M6 hinh sé tinh todn tran ddu trong ving clra séng va ven b

Thoéng thudng, sau mét khoang thai gian nhat dinh, dau tran trg thanh mét
I6p mdng trén bé mat bién, c6 dd day khoang vai cm. Qua trinh lan truyén va
bién ddi clia dau tran trén mat nudc bao gém qua trinh lan truyén do trong luc,
qua trinh b&c hoi ctia dau, qua trinh pha tron clia dau vao nudc, qua trinh phan
tan, qua trinh nha tuong héa va qua trinh dau dong tai bs 0.

Véi gia thiét d6 day 16p dau khéng dang ké so véi dé sau cot nudc, phuong
trinh téng quat cho chuyén déng va loang clia dau tran trén mat nudc [2, 5, 10]
dugc viét dudi dang phuong trinh binh luu - khuéch tan:

ac, 9 d a( ac,) af  ac,
+—u,Cs )+ — v Cs )=—| K +—| K +
o1 ax(us 5) ay(vs 5) ax( x ax) ay( y ay) )

awy,Cy, ~yCy = CySp = CsS ; ~Di(x.)

Trong do:

X, ¥, t: Bién khong gian va thai gian;

C_Mat do dau trén mot don vi bé
mat nuac;

C,: Mét do thé tich dau trong lop
dudi (I6p lo Itng);

u, v.: Thanh phén van toc theo truc
XVvay;

K, K,: Hé s6 khuéch tan dau theo
cactrucxvay;

o: Hé s6 thé hién xac suat dé dau
hoa tan trong nudc néi lén mat nudg;

V,: Téc do ndi clia dau trong I6p
nudéc lo Itng;

y: Hé s6 mé ta tdéc do dau tai bé mat
dugc phan tan hoa tan trong cét nudc;

S, S.: Toc do phan hdy va béc hoi
trén moét don vi dién tich cla bé mat
dau loang;

D,: Téc do lang dong va tai khuéch
tan cha dau tai dudng ba.

Phuong trinh mé ta qua trinh van
chuyén va bién ddi ctia dau Ig Iting
trong I6p nudc dudi mat [2, 10] c6 thé
dugc viét nhu sau:

IHC, amuc,) . Amve,)
ot ox dy

o) aoC d aC
—| HKy —" |+ —| HK ), —| (6)
dx ox dy dy

+yCy —aVva - BC,,

Trong do:

C,: Mat do thé tich dau trong I6p lo
Iing ngay dudi mat nuéc;

u, v: Cac thanh phan dong chay
trung binh theo d6 sau tuong Ung cac
trucxvay;

B: Hé s6 dung dé xac dinh téc do
13ng dong ctia dau xudng day bién. Gia
tri d6 sau nuéc H dugc lay bang 10m
khi d6 sau nudc thuc tai vi tri xem xét
I&n hon 10m.

1.4. Diéu kién ban ddu va diéu kién bién

Tai cac diém trén bién ngoai khoi,
giad tri muc nudc tung giG dugc cho
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trudc dua trén mét mé hinh truyén triéu don gian tinh
todn muc nudc tai cac diém trén bién ngoai khoi dua vao
su bién déi thai gian clla muc nuéc tai tram hai van gan
ba. Tai cac bién hg khac, diéu kién buc xa séng dai cho
phép cac séng tir trong mién tinh dugc tu do di khoi mién
tinh dugc ap dung. Gradient clia néng d6 dau dugc cho
bang 0 tai cac bién hé ngoai khoi. Diéu kién bién trugt
dugc ap dung cho tat ca bién ciing. Diéu kién ban dau la
dé day cla 16p dau tai diém tran dau dugc tinh theo s6
luong dau thoat ra khai tau 0.

1.5. S0 dé sai phdn va 16i gidi sé tri

Cac phuong trinh vi phan cho dong chay va néng
d6 dau dugc lam rdi rac trén mot lugi hinh chit nhat. Dé
thuan tién cho viéc tinh todn, mot luéi tinh so le véi muc
nudc, néng d6 dau dugc tinh tai trung tdm trong khi cac
thanh phan clia véc to van t6c dong chay dugc tinh tai cac
bién ctia 6 lugi. Gidbng nhu trong mo hinh tinh toan lan
truyén song gan bg, budc lugi tinh 100m dugc dung cho
cé hai huéng. Hién nay, sG do sai phan dugc dp dung dé
don gian va thuan tién hon trong viéc lap chuong trinh.

Véi so do sai phan nay, budc thai gian dugc chon theo
diéu kién &n dinh Crank - Frich - Lewy [2, 5, 71.

2. Mét sé kich ban tinh toan lan truyén dau bang mé
hinh sé tri viing ven bién Pong Nam Bd

2.1. Dirliéu déu véao

Thuc hién viéc tinh todn qua trinh lan truyén song,
hoan luu ven bd va van chuyén chat & nhiém trong khu
vuc nghién ctru can st dung céc loai s6 liéu: do sau va cac
dac trung gio, ddc trung séng, muc nudc va nguén sinh ra
vat chat dai dién 0. M6 hinh 2 chiéu nay méi chi st dung
56 liéu séng, gid va muc nudc tai mot vi tri dé dai dién cho
toan ving nén cac di liéu dong luc duoc lam dau vao dé
ap dung cho cdc mo6 hinh chi s dung tai mét vi tri dai
dién cho toan vung. Do dé, dt liéu dau vao dugc lya chon
nhu sau:

D6 sau: Vi khu vuc nghién clu nam trong vung cé dia
hinh kha phtc tap, bi anh huéng bai ché d6 thiy van trong
song ra. Nhom nghién ctu da st dung mién tinh véi lugi
tinh c6 kich thudc la 401 x 401 nut ludi tinh va budc ludi la
1.100m x 1.100m tuong Ung

Vi tlr 7° - 11° vi Béc va 105°

1 11 05 106 ) 107 1
Ehu gidl: NS, \
B _\A _.JL'—.-

® Trung tam Tinh, T G
Thanh phé AIESB T Son Nge

Trung tam Quan, Huyén

Giao thong

- Séng, Ngéi, Kénh, Rach

- 109° kinh Bong, budc lusi
0,01°x 0,01°. B4n d6 do sau
cGa mién tinh 16n dugc thé
hién trong Hinh 1.

Gi6 - song: St dung lam

—=] 10 dau vao tinh toan cho ving
bién Déng Nam Bo6 dugc lua
chon la dac trung gié - séng
ngoai khoi Viing Tau - Cén
Pao (Bang 1).

9 Muc nuéc: Dao doéng
muc nuédc dugc s dung
trong mo hinh la tram Ving
Tau (Hinh 2).

Nhiét d6: Nhiét do6 duoc

? :

lua chon la 27,0°C.

Nguo6n dau: Dau thai do
khai thac, su ¢6 ro ri va do
sy cO trén tuyén hang hai
qudc té qua lai. Theo béo

o Vitri diém dé sau

cdo nam 2010, téng lugng

105 108

Hinh 1. Ban dé dia hinh khu vuc nghién ciu
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Minh da xay ra 8 vu tran dau, vai lugng dau tran udc tinh
khoang 2.520 tan. Lugng dau tran gia dinh la 150 tan,
tran ra trong 5 gid.

2.2. Két quad - kich bdn mé phdéng ddu tran ven bién Péng
Nam Bé

Cac két qua tinh toan song dugc thé hién trudng séng
(Hinh 3).Trudng song bién ddi kha phu hop véi trudng dia
hinh. Khi séng truyén vao gép dia hinh phtc tap thi song
thay d&i phuic tap. S6ng thé hién cac huéng truyén va kha
nang xam nhap sau vao ven bd khac nhau, cu thé hudng
Pong Bac bién d6i manh nhat mac du d6 cao séng ngoai
khai I6n nhat, huéng Bong va Déng Nam it thay déi hon
vé&i do cao séng ngoai khai nhé.

Cac két qua kich ban dau ra cia mé hinh séng lam

Bdng 1. Ddc trung gio - séng khu vuc nghién cau

3 R Téc do gié Do cao Chu ky
H : :

uéng (d9) (m/s) séng (m) song (s)
Dong Bac 7,0 2,0 6,5
bong 6,5 1,5 5,6
boéng Nam 6,0 1,5 56

200

100 A

o
| —

Muc nudéc (cm)
S
o
/
——

wl L]

_300 LA LR R R R R RN RN RN AR RN RN RN LR RARARRRRRRRRRE)
1 5 9 1317 21 25 29 33 37 41 45 49 53 57 61 65 69 73
Thai gian (gio)

T 0 gits 13/12/2008 dén 0 gidr 16/12/2008

Hinh 2. Dao déng thuy triéu tai tram Viing Tau

dau vao cho mo6 hinh dong chay ven bg. Két qua cac kich
ban vé su c6 tran dau thé hién trén Hinh 4. Nhin chung,
khi x3y ra su c8 tran dau & vung bién Déng Nam Bo thi
kha nang anh hudng clia su ¢6 dé dén vung bién la 16n.
DaGi véi khu vuc ven b kha nang anh huéng phu thuéc
vao trudng gio théi. Ba trudng hgp gié théi khac nhau vai
ba thoi doan thay triéu va ca trudng séng ciing khac nhau
nén vét loang dau trén bé mat di chuyén khéc nhau.

Kich ban 1: Truéng gi6é Déng Bac, song Bong Bac va
thay triéu (tir thang 12 dén thang 2) cho thdy sau 12 gis
c6 sy c6 tran dau thi vét dau loang bat dau anh huéng
dén ven bo tinh Bén Tre, sau gan 24 gid anh hudng dén
Con Bao va sau 60 gid dnh hudng toan b cac tinh tu Tién
Giang dén mui Ca Mau. Két qua tinh toan cho thay, Kich
ban s6 1 véi gié Bong Béc c6 téc dd 7m/s la kich ban co
nguy ca tdc dong xau nhat, chi sau nlta ngay dén 2 ngay
xay ra su ¢6 dau tran ngoai khai thi ca viing ven bién Déng
Nam B0 bi bao pha bai vang dau. Day la kich ban can xay
dung ké hoach ting pho tran dau chi tiét lién tinh.

Kich ban 2: Béi véi trudng gié Bong, séng Bong va
thay triéu thang 10 (thang chuyén mua va gié théi truc
ti€p ti ngoai khai vao bod), vét dau loang anh hudng dén
vung ven bd sém hon Kich ban 1 sau 3 gio - 6 gid xay ra
su ¢6 va anh hudng truc tiép tinh Ba Ria - Ving Tau. Sau
24 gi®, vét dau da loang ra va anh hudng viing ven bd cac
tinh Binh Thuan, Ba Ria - Viing Tau, Tp. H6 Chi Minh, Tién
Giang va Bén Tre.

Kich ban 3: Trudng gié Péng Nam, séng huéng Béng
Nam (thang 8 - 9), gi6 théi truc tiép tir ngoai khoi vao bd
nén vét dau loang anh hudng dén vung ven bd sém hon
hudng Déng Bac vao khoang thai gian sau 6 gid sau khi co
su ¢6 va anh hudng truc tiép tinh Ba Ria - Ving Tau. Sau 12
gid, vét dau da loang ra va anh hudng vuing ven bd cac tinh:
Binh Thuan, Ba Ria - Viing Tau, Tp. H6 Chi Minh, Tién Giang.

108 108 w07 108 108
= - "

-

7
105 106 17 108 100 105 108

108 1o 105 108 107 108 0

Hs =2m, Ts = 55, huéng B6ng Bdc

Hs =1,5m, Ts = 4,3s, huéng Béng

Hs =1,5m, Ts = 4,3s, huéng D6ng Nam

Hinh 3. Trudng séng theo cdc hudng khdc nhau ving bién Béng Nam B
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1.Hs = 2m, Ts = 55, huéng Béng Bdc,
Vgié = 7m/s, huéng Béng Bac
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d. Sau 48 gi xay ra sy ¢ tran ddu
2.Hs =1,5m, Ts = 4,3s, huéng Bdng,
Vgid = 6,5m/s, huéng Béng

3.Hs = 1,5m, Ts = 4,3s, huéng Béng Nam,
Vgié = 6,0m/s, huéng D6ng Nam

Hinh 4. Trudng dong chdy va vét ddu theo cdc hudng ving bién Déng Nam BY
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C6 thé ndi rang vung bién Déng Nam B6 1a viing bién
¢6 kha nang nguy co cao vé 6 nhiém dau do hoat déng
hang hai khu vuc nay manh mé va dac biét Ia hoat dong vé
khai thac dau khi tap trung nhiéu, nguy co xay ra su co lén.

3. Két luan

Nhém tac gid cho rang c6 thé ap dung mé hinh sé tri
dé gidi thich bai toan lan truyén dau. K&t qua cho nhiéu
kich ban céac trudng dong chdy téng hop do séng, gid,
muc nudc va trudng dau loang trén bé mat do gio, dong
chay va nhiét bang mé hinh hai chiéu. Kich ban ché do
dong luc bién dong vai trd quan trong trong qua trinh lan
truyén dau téi vung ven bd. Do vay c6 thé trg gitip théng
tin 1ap ké hoach Ung phé va x{ ly dau loang trén bién,
tranh tac dong xau téi sinh vat va hé sinh thai riing ngap
man vung ven bg Bong bang séng Clu Long va Déng
Nam Bé.
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Simulation of oil spill scenarios
in the South-East coastal zone of Viet Nam

Summary

DuVan Toan

Research Institute for the Management of Sea and Islands
Nguyen Quoc Trinh

National Hydro-Meteorological Service of Viet Nam

The risk of environmental disasters related with the spilling of oil products into the sea forces the development of
high-quality oil spill simulation and prediction system. In an worst-case scenario, only 48 hours after an oil spill oc-
curs, with the speed of the north-east wind being 7 m/s, the entire Southeast coastal area of Viet Nam will be affected,
resulting in great economic losses and serious damages to the marine environment. The article presents the method
of simulation of the oil spreading and fate in the sea that integrates the results of meteorological, oceanographic

and oil spill modeling. The oil spill numerical simulation system could facilitate more effective and timely short term

planning of oil spill recovery operations.
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