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Nghién ctru va phat trién mo phong dau tran
nguoc thot gian trén khu vuc Bién Dong

Nguyén Qudc Trinh

Tom tit — Bai bao dwa ra danh gla vé md phong
tran diu ngugce thoi gian véi mot sé diéu kién yéu t6
m01 trlr(mg dau vao (tir don giin dén phlrc tap) va sw
¢b dau tran (v6i mot vi tri mot thoi diém va nhiéu vi
tri nhidu thoi diém) trong khu vue Bién Pong. Cac
qua trinh tham gia tinh toin mé phéng bao gom qua
trinh vat Iy va qua trinh phong ho4 va qua trinh bién
ddi tinh chét diu trén mit bién. Céc két qua nghién
ciru va phit trién mé phéng qua trinh nguore thoi gian
duogc xem xét danh gia diu tran trén bién pha hep
voi cdc gia thuyét va hién twong tw nhién nhw 1 di
chuyén ngwoc huwong dong lwe, ndng dé ting lén
nguoc thoi gian, dic biét 1a ¢é6 khu vire ndng d vurot
tri. N6 cho thiy kha ning c6 thé truy tim ngudn thai
cu thé trong khong gian va theo thoi gian ciia mi
diéu kién diu vao twong ing.

Tir khod — diu tran, Bién Pong, ndng dd, vét diu,
nguge thoi gian

1  GIOI THIEU

Kinh té bién trong d6 dau khi dong gop quan
trong cho su phat trién cta dat nudc. Bén
canh d6, van dé 6 nhi®m dau trén bién da tré thanh
mot trong nhitng muc ti€u quan trong trong khoa
hoc nghién ctru bién. Vi duy, trén khu vuc Bién
Pong va bién Viét Nam trong nam 2007 va 2008
hién twong dau tran trén bién khong rd ngudn gbc
va troi dat vao bo bién wéc tinh trén 5000 tan dau
thu gom [2]. Trong qua khir da xay ra trén 50 vu sy
¢ dau tran trong khoang tir nim 1990 dén nam
2015. Hién tai, hoat dong giao thong hang hai van
tiép dién va tai nan gy ra sy cd tran dau ra moi
truong bién thuong xuyén xay ra [34, 35].

(Bai nhdn ngay 22 thang 6 ndm 2017, chap nhdn ding ngay
24 thang 12 nam 2017).

Nguyén Qudc Trinh, Trung tim Dy bao khi tugng thiy vin
Trung wong, Trung tdm Khi twong Thuy vin quéc gia, Bo Tai
nguyén va Méi truong (e-mail: maitrinhvinh@gmail.com)

Do d6, nguy co kha ning xay ra sy ¢ tran dau
trong tuong lai & khu vuc Bién Dong va bién Viét
Nam ting 1én do mot sé nguyén nhan: (1) Tir hé
thong cac cang bién ngay cang gia tang; (2) Tu kho
chira dau, dng dan dau, gian khoan va cac 16 khoan
tham do dudi day bién; (3) Tir cac hoat dong van
tai bién voi mat do 16n thir 2 thé gidi sau khu vie
bia Trung Hai.

Trong céc cong trinh nghién ctru kha nang truy
tim ngudn dau tran trong qua khir da ton tai mot sb
phuong phap nhung van con 1a vin dé gip nhiéu
kho khan. Lich st phét trién theo huéng mé hinh
ho dé truy tim ngudn gbc gay 6 nhiém thi linh vuc
khi twong di tién phong sau d6 méi dén hai duong,
thuy van. Cac moé hinh xay dung theo hai phuong
phép tiép can Euler (goi tit 1a mo hinh Euler) va
Lagrange (goi tit 1a mo hinh Lagrange).

Céc nghién ciru vé sy di chuyén cua sinh vat
phu du trong bién bang mé hinh Lagrange dé gii
quyét mdé hinh LPTMs (Lagrangian Particle-
Tracking Models) [12]. LPTMs la m6 hinh tich hop
ciia mod hinh quy dao di chuyén theo thoi gian
(FITT: Forward in Time Trajectory) vd md hinh
xac dinh khu vuc ngudn nguoc thoi gian (BITT:
Backward in Time Trajectory) ma khong xét dén
qué trinh khuéch tan. Cac nghién ctru vé vat thé troi
dat trén bién, mo hinh Lagrange da dugc sir dung
dé truy tim ngudn gdc khu vuc xay ra tai nan véi
nhimg danh gia thyc nghiém [7, 8]. Nhimng bai
giang vé nghién ctru vé cdu tric nhanh bing mo
hinh Lagrange (LCSs: Lagrangian Coherent
Structures) xac dinh quy dao hay duong dong cua
céc vat thé ¢6 thé di chuyén [28].

D6i voi bai toan tran dau, cac cong trinh nghién
ctru & nhiéu khia canh khac nhau nhu so sanh dong
vi tinh chét hoa hoc cua dau dé xac dinh ngudn gbe
[30]; st dung phuong phap thir miu trong mo
phong theo thoi gian bang mé hinh Euler [31]; sir
dung md hinh thuong mai MIKE theo md hinh
Lagrange [29]; giai quyét bai toan bang cach dao
ngugc thoi gian véi mo hinh Lagrange [21].
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Mac du, mo6 hinh Lagrange dugc st dung phé
bién, rong rii va mo phong su bién ddi ciia cac chét
diém roi rac. Con ddi voi mé hinh Euler it duge sur
dung va mé phong su bién do6i cua truong lién tuc.
Tuy nhién, d6i twong dau tran trén bién tir cac su
¢ khac nhau thong thuong 1a chét long, do do
trong nghién ciru ndy, tac gid lya chon md hinh
Euler & mo phong dau tran trén bién voi sy tham
gla cua mdt s qua trinh vat 1y, phong hoa va bién
d6i tinh chat dau tran ra moi truong bién s& duoc
trinh bay.

2 COSOLY THUYET DAU TRAN NGUQC
THOI GIAN

Bai toan lan truyén va bién ddi dau nguoc thoi
gian dugc giai quyét dya trén nhirng gia thuyét sau:

- Theo dinh luat Newton [14], néu trong quéa
trinh lan truyén theo thoi gian, dau tran chiu tac
dong cua luc (F) di chuyén duoc mot quing dudng
thi qua trinh nguoc thoi gian ciing can mot lyc
tuong g tac dong theo chiéu nguoc lai (-F) dé co
thé di chuyén duoc vé vi tri ban dau;

- Theo dinh luat Fick [5], néu qué trinh khuéch
tan theo thoi gian 1a noi nong do cao di chuyén vé
noi nong do thap xung quanh thi qua trlnh nguoc
thoi gian 1a hudng di chuyen s¢ tir noi ndng do thip
xung quanh tap trung vé noi nong do cao.

- Theo dinh luat bao toan vat chat, qua trinh lan
truyén tiéu tan theo thoi gian va tich tu nguoc thoi
gian la qua trinh can bé‘mg thudn va nghich, cé
nghia 1a qua trinh xudi la tiéu tan thi qua trinh
nguoc la tich ty;

- Diéu kién giai bai toan nghiém khong am. C
nghia la déu tran c6 ton tai hodc khong ton tai.

Tir nhimng gia thuyét trén, co so 1y thuyét s&
duoc lwa chon nhu sau:

Qué trinh bién d6i ndng do dau tong quét theo
thoi gian dudi tac dong cua moi truong [13, 15, 17,
20], viét duéi dang:
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Trong bai toan ngugc thoi gian thi duge xu 1y
theo gia thuyét néu trén nén phuong trinh (1) duoc
viét lai dudi dang:
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Phuong trinh vé md phong d6 day cua 16p dau
[6, 26] song song v&i nong do dau thi qua trinh
nguoc thoi gian cling dugc the hién:
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Mat d6 diu tran trén mat blen c6 mdi quan hé
giita nong do va do day cua 16p dau tran trén mat
bién duoc xac dinh thé hién qua biéu thirc sau:

py == (4)

Céc cong trinh nghién ctru cho thiy mat d¢ dau
bién d6i phu thudc vao ty 18 bay hoi, nhiét do dau,
ty 1& nhii trong hoa va mat do dau ban dau [9, 10,
19, 32]. Céng thirc x4c dinh bién d6i nguoc thoi
gian ciia mat do dau duoc sir dung:
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Thé tich dau tran trén mat bién c6 mdi quan h¢
chat ché gitra d6 day va dién tich ctua dau tran trén
mit bién duge xac dinh 1a:

V, =hA (6)

Qua trinh dau tran trén bién chiu tac dong bién
d6i clia cac qua trinh phong hoé [11, 13] nén thé
tich dau tran bién d6i nguoc thoi gian phy thudc
vao qua trinh phong hoa dau, dugc xac dinh dudi
dang:
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D6 nhé6t 1a mot tham s6 phu thude vao nhiét do,
qua trinh bay hoi va nhii twong hoa [9, 10, 11, 16,
18, 19, 32] nén bién doi 6 nhét dong hoc cua dau
tran nguoc thoi gian, dugc xac dinh dudi dang:
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Quan hé gitra @ nhdt dong hoc va dong luc
hoc cua dau tran la:
4= po )
Strc cing bé mit 1a luc hip dan gitra cac phan
tir trén bé mat ciia mot chat long [10, 32]. Bbi véi
ngugc thoi gian, stic cang bé mit dugc st dung la:
- Xéc dinh stic cang bé mat dau — nudc la:

+ Foxy + Fbio)(?)
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TR
- Xac dinh strc cang bé mat dau — khong khi la:
__%n (11)
oA (1 - Fe )
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Diéu kién 6n dinh: Bai toan lan truyén chét su
dung s6 Péclet [37]va phu thudc vao diéu kién on
dinh [27] 14

AX (ax)”
- \Y Zghmax + (Vx ) max ’ 2DX (12)
At < min )
Ay (ay)

\lzghmax +(Vy)max , 2Dy

Cac ky hiéu trong cac phuong trinh trén tur (1)
den (12) dugc gidi thich y nghia va don vi do cta
ching trong bang 1.

3 DPIEU KIEN TiNH TOAN

3.1 Théng tin di liéu dia hinh ddy bién (nén)

Truong dia hinh voi quy mé ludi vudng (bude
ludi dx=dy=1/64°) véi gi6i han trong khu vuc Bién
Dong (tir 99 dén 121° kinh Pong va tir 1 dén 24° vi
Bic). Co s dit liéu duoc thu thap tir cac hai dd véi
cac ty 1€ khac nhau va sir dung phuorng phap 1ong
ghép ban 46 de dua vé cling chuan cao d6 qudc gia
[24]. Cac mién luéi tinh cy thé dugc x4c dinh theo
ham ndi suy trong sb theo khoang cach (ham noi
suy co tén goi la Inverse distance weighting) [38].
Mién ludc tinh duge lwa chon phuc vu tinh todn mo
phong 14 0,044x0,044° véi sb nat 1a 500x500 cho
khu vuc Bién Dong.

3.2 Théng tin dit liéu cdc yéu to moi truong:

Yéu t6 moi trudng bao gdm khi tuong bé mat
(gi6, nhiét 6 khong khi), séng, va hai van tang 5m
trén mat bién (dong chay, nhiét d6 nudc bién va do
mubi nude bién). Mot sb phuong an sir dung dau
vao cho tinh toan gdm:

+ Phuong an khong gian va thoi gian dong nhat
duogc stir dung $6 lidu trung binh nhiéu nim [1];

+ Phuong an thoi gian thyc:

- S6 liéu khi twong tir trudng sé liéu tai phan
tich (CFSR viét tat tir “Climate Forecast System
Reanalysis”) cua My [36] quy md toan cau voi
budc luoi 0,5%0,5° buoc thoi gian 1a 6g1or (Hinh 1);

- S6 lidu hai van tang mit tir san pham md hinh
ba chidu (POM duoc viét tat tir “Princeton Ocean
Model ) [22, 39] quy mé khu vuc Bién Dong véi
bude ludi 1/12x1/12° véi bude thoi gian 1gio
(Hinh 2).

3.3 Théng tin dir liéu dau tran

Dt liéu dau tran duoc st dung dya trén co so
céc sur ¢d tran dau da xay ra trong qua khir nhu 1a:

+ Phuong an mot sy ¢b dau tran dugc phat hién
lwa chon 12 0,001 [tdn]. Vi ndng d6 dau nay trén mot
6 ludi tinh xap xi 1a 1,0e® [kg.m?] 1a ng véi
QCVN vé chat lugng nudc cua gidi han 6 nhiém

Bang 1. Céac don vi do cho cac dai lugng tinh toan

Ky . Pon vi
hida Pai lugng do S1

C Nong d6 ctia dau tran trén mit nudc kg/m?

h Do day cua 16p dau tran trén mét nudc] m

Nimax Do day cyc dai cua lop dau tran trén m
mat nude

P Mat d§ ngudn ctia dau tran kg/m®

0 Mat d6 ctia dau tran trén mit nude kg/m®

P) Mat d¢ ctia dau tran truée phong hod kg/m®
trén mat nudc

Sm Nguon dau tran kg/m?/s

A Dién tich ctia vét dau tran m?

Vo Theé tich cta dau tran trén mat nudc m°hoic 1

Y Thé tich ctia dau tran truée phong hod| m®hoic 1
trén mat nudc

T Nhiét d6 cua dau tran [23] K

n D9 nhét dong luc hoc cua dau tran kg/m/s
trén mat nudc hoac cP

Vo Do nhét dong hoc clia dau tran trén m?/s hoiic
mat nudc cSt

v Do nhét dong hoc cta dau tran trude | m?/s hodc
phong hod trén mit nudc cSt

Owo Ste cdng bé mat dau — nude N/m

Ow Stre cdng bé mat dau — nude trude N/m
phong hod trén mét nudc

Ono Stre cang bé mat dau — khong khi N/m

OA Stre cang bé mat dau — khong khi N/m
trudc phong hod trén mat nudc

F, Ty 1€ clia qua trinh nhil twong hoa [23]

Fe Ty 1€ cuia qua trinh bay hoi [23]

Fa Ty 1€ ctia qua trinh phén tan thang dimg
[23]

Faisc Ty 1€ cuia qua trinh hoa tan [23]

Feed Ty 1€ cuia qua trinh hap thy tram tich [23]
Feoats | Ty 1€ clia qud trinh lang dong bo bdi [23]
Fox Ty 1€ cuia qua trinh 6-xy hod [23]

Fuo | Ty I6 clia qua trinh phan huy sinh vat

[23]
T, Nhiét do moi truong K
Vi Toc d di chuyén theo truc Ox [25] m/s
(Vidmax | Toc d6 di chuyén cuc dai theo truc Ox m/s
V, Tdc db di chuyén theo truc Oy [25] m/s
(Vy)max | TOc dd di chuyén cyc dai theo truc Oy m/s
Dy Tham s6 khuéch tan ngang theo truc Ox m¥/s
[25]
Dy Tham s6 khuéch tan ngang theo truc Oy m¥/s
[25]
C, Hang s6 thuc nghiém
C, Hang s6 thuc nghiém
Cs Hang s6 thuc nghiém
Cy Hing s6 thuc nghiém
Cs Tham s0 phu thudc loai dau
Cs Tham s6 phu thudc nhiét 46 dau 1/K
t Thoi gian S
At Thoi gian theo budc tinh S

Ghi cht: Pon vi tinh dugc viét tat nhu sau: kg = ki-16-gam; m
=mét; K =d¢ Kevin; s = gidy; N = Newton; cP = centiPoise; cSt
= centistokes(cSt).

dau [3, 4]

+ Phuong an thyc theo sy ¢6 diu tran trén bién
nam 2007 va 2008 tir anh vién tham theo ngudn
cung cip ctia Trung tdm Quan tric Méi truong
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thudc Téng cuc Moi truong va Trung tdm Quan tréc thudc Cuc Vién tham Viét Nam.
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Kinh do [do] Kinh do [do]
a) Luc 07 gio 00 phit ngay 15/02/2007 b) Lac 07 gid 00 phut ngay 15/07/2008

Hinh 2. Trudng dong chay [m/s] trung binh tAng 5m trén mdt bién tir ngudn s6 liéu san phAm mé hinh ba chiéu (POM)
(‘a) Luc 07 gio 00 phit ngay 15/02/2007 (trai); b) Liac 07 gio 00 phut ngay 15/07/2008 (phai))

3.4 Thong tin dir liéu thoi gian mé phong: 4 KET QUA MO PHONG VA THAO LUAN
Thoi gian tinh todn mo6 phdng la:
+ Phuong an cho mdt sy ¢ dau tran 1a trong
khoang 15 ngay;
+ Phuong an cho thoi gian thuc 1a thang 02 nam
2007 va thang 07 nam 2008. Qua trinh md phong truy tim ngudn giy ra su
35 Cac don vi do cé‘ dau tréq nguoc thoi gian‘ duoc tiph toép theo
' : dicu kién yéu t6 moi truong dau vao dong nhat. Cac
Su dung cac dai luong trong cac phuong trinh k&t qua ciia md phong nay duoc thé hién du6i dang
¢ myc 2 theo don vi do SI dugc trinh by 6 Bang  bién trinh nguoc thoi gian tai vi tri c6 ndng do dau
1 16n nhat (Hinh 3) va thay dbi truong ndng do diu
ngugc thoi gian (Hinh 4).

4.1 Truong hop cdc yéu té méi truong dau vao
dong nhat voi mot vi tri phat hién sy co dau
tran



TAP CHI PHAT TRIEN KHOA HQC VA CONG NGHE, TAP 20, SO M2-2017 27

Hinh 3 thé hién truong hop tinh toan véi diéu
kién yéu t6 méi truong ddng nhat va bude ludi tinh
toan 1a 0,044° cho thiy dugc cac két qua cia cac
yéu t6 tinh chat dau véi vi tri ndng d6 16n nhét bién

Thon gian (ngay)
A5 -4 324114109 8 -7 605 40302 -1 0

1.O0E+06
1.O0E+04
1.00E+02
1.O0E+00
1.00E-02
1.O0E-04
1.00E-06
1.00E-08
1.00E-10
1.00E-12

Néng do diu [kg.m?2]

a. Nong d6 dau [kg/m?] 16n nhit
Thoi gian (ngay)
-15-14-13-12-11-10 -9 -8 -7 -6 -5 4 -3 2 -1 0
852 1.00E+00

1.00E-01

)
Ic?

B
1.00E-03 £

1.00E-04
=== Visclest]

—— dens[kg/m3]

¢. Mat d6 (duong lién) [kg.m™] va d6 nhét dong hoc
(duong dut) [cSt]

ddi theo thai gian dugc thyc hién nhu néng do dﬁu,
d6 day 16p dau, mat do dau, d6 nhéot dau, nhiét do
dau, gradient, nhiét d6 dau.

Thoi gian (ngay)
J15-14-13-12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

1.00E+06
1.00E+04
1.00E+02
1.00E+00
1.00E-02
1.00E-04
1.00E-06
1.00E-08
1.00E-10
1.00E-12

b6 day 16p dau [mm]

b. Do day 16p dau [mm] 16n nhét

Thoi gian (ngay)
-15 -14 -13 -12 -11 -100 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
308 415

306

304

302

Nhiét dé diu [K]

300

298

296 380
= Tempo[K] ===-Tempog(K]

d. Nhiét d¢ (duong lién) [K] va gradient nhiét d¢ (duong
dut)[K]

Hinh 3. Bién d6i mot sb tinh chét dau tran nguoc thoi gian véi didu kién yéu t6 moi truong dau vao ddng nhit
(a. Nong d6 dau [kg/m2] 16n nhit (trén-tréi); b. Do day 16p dau [mm] 16n nhét (tren-phal) c. Mét d6 (duong lién) [kg.m]
va d6 nhot dong hoc (dudng dut) [cSt] (dui-trai); d. Nhiét do (dwong lidn) [K] v gradient nhiét do (duong dut)[K] (dudi-
phai))

Hinh 3a va 3b cho thay bién d6i dau tran phu hop
quy luat 12 ndng d6 va do day 16p dau thoi diém
trude 16n hon thoi diém sau. Dac biét 1a sau thoi
gian tinh toan da xuét hién su nhay vot vé n6ng do
va do day ciia 16p dau tran trén mat (Hinh 3a va
4b). Sy nhay vot c6 nghia 1a ndng d6 va do day cua
16p dau trén mit nude trong khoang thoi gian ngin
da tang rat nhanh. Cu thé, trong khoang xap xi 15
ngdy dau ndng do diu ting tir 1,0e2kg.m? dén
1,0e°kg.m nhung sau d6 nhay vot trong vai gid
tang tir 1,0e°kg.m2 dén xap xi 1,0e’kg.m?2. Tuong
tu d6i véi do day 16p dau ciing 1a trong khoang xap
xi 15 ngay ting tir 1,0e2mm dén 1,0e°mm va sau
d6 nhay vot trong vai gio ting tir 1,0e’mm dén xap
xi 1,0emm. Bén canh d6, mat do ciing bién ddi
phit hop v6i mat d6 thoi diém trude nhod hon thoi
diém sau do tac dong ctia phong hoa. O khia canh
bién do6i theo truong nong do cta dau tran trong
khong gian theo lat cat thoi gian duoc xem xét
(Hinh 4).

Hinh 4 thé hién trudng ndng d6 dau theo cac thoi
diém khac nhau trén cing ty 1¢ khong gian (Hinh
4a, 4¢ va 4d) nhung khu vyc thay déi do vét dau di
chuyén. Sy thé hién nay c6 thé cho thiy dién tich
vét dau thay doi theo thdi gian. Hinh 4b 13 hinh
phong to vé vét ddu ctia Hinh 4a nhdm thé hién khu
vuce tap trung nong d6 diu nhay vot rd hon. Cac két
qua md phong vé bién doi néng do vét dau da thé
h1en chung minh gia thuyet khd nadng truy tim
ngudn gc dau tran nguoc thoi gian (Hmh 4a,4cva
4d) nhu 1 huéng di chuyén ctia vét dau tran nguoc
hudng dong luc voi gia thuyét ngugc hudng theo
dinh luat Newton; noi co néng do diu 16n s& tang
manh hon noi c6 ndng d6 dau nho véi gia thuyét
nguoc khuéch tan (con goi 1a hoi tu) theo dinh luat
Fick; diém khong c6 ndng d6 dau ¢ hién tai c6 thé
xuét hién co néng d6 dau & budce tinh sau thudc thoi
gian trudc véi gia thuyét nguoc tiéu tan (con goi la
tich tu) theo dinh luat bdo toan vat chét. Cac qua
trinh ngugc hudéng dong luc, hdi tu va tich tu két
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hop dé tao nén sy phu hop nguoc thoi gian 14 sau
thoi gian tinh toan xuat hién khu vyc c6 nong do va
d6 day cua 16p dau nhay vot. Khu vyuc va thoi dién

nay dugc xac dinh kha ning xay ra ngudn dau tran
dang dugc tim kiém (Hinh 3a, Hinh 3b va Hinh 4b).
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Hinh 4. Két qua tinh to4n lan truyén ndng d6 dau [kg.m?] theo cac thoi diém khac nhau
(a. Trude 15 ngay (trén- trai); b. Phong to cau hinh a (trén phai); c¢. Trude 7 ngay (dudi-trai); d. Trude 01 ngay (dudi-phai))

Ngoai ra, tic gia 1y giai cho su bt hop 1y truc
quan 1a vét dau tran nguoc thoi gian cang ngay
cang rong ra kha niang mot sé nguyén nhan nhu sau:
(1) dau vao ban dau 1a mot diém niat ludi, sau mdi
budc thoi gian tinh toan cac nut ludi s€ co tuong
tac vai cac nut ludi xung quanh nd nén kha nang
ndng d6 dau & cac nit s& dugce sinh ra theo mo hinh
Euler, néu duy tri m¢t nut hay mot diém chi 1a mé
hinh Lagrange. Hién tuwong nay thudng dugc goi la
hiéu g khuéch tan s6; (2) theo dinh luat Fick, cac
nat luéi xung quanh nat ludi co nong do dau 16n
hon s& ¢6 kha ning ¢6 ndng do dau I6n hon sau mot
budc thoi gian tinh toan; (3) qua trinh tinh toan co
thé bi anh huong boi qua trinh khac nhu qua trinh

xép xi, qua trinh khuéch tan khac ...; (4) dic biét
day 1a bai toan kha ning tim kiém khu vic ngudn
thai dau tran trong qua khir nén ving tim kiém s&
phai dugc khoanh vung rong ra theo thoi gian trong
qua khr ma phu hgp véi bai toan du doan, dy bao.

Nhu vay, dbi véi phuwong an nay cho thay két qua
tinh toan mo phong thé hién dugc thoi gian va vi
tri khu vyc c6 kha ning xdy ra sy cd tran dau. Co
nghia 14 ludn tn tai mot ving c¢6 ndng do 16n hon
nhiéu so v6i xung quanh. Két thiic 1a c6 gia tri nhay
vot vé nong do dau cho khu vuc hep. Pay 14 wu
diém kha ning gioi han dugc khong gian va thoi
gian tim kiém ngudn thai dau.
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(a. Trudc 15 ngay (trai); b. Trude 03 ngay (phai))
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Hinh 6. Truong ndng d6 [kg.m?2] vét dau lan truyén véi diéu kién moi truong thye (CFSR va POM) thang 7 nam
2008 cuia mot vi tri phat hién sy ¢o dau tran
(a. Trude 15 ngay (trai); b. Trudc 03 ngay (phai))

4.2 Truong hop diéu kién méi truong dau vao
thue nam 2007 va 2008
o} phan nay, tac gia s& di kiém chimg theo diéu
kién yéu té moi tru’dng bién d01 theo khong gian va
thoi gian tua thue té vi cac yéu td moéi trudng 1a tir
céc san phadm mo hinh (CFSR 1a ngudn s6 ligu khi
tuong tai phan tich (xem Hinh 1); POM la nguon
s6 lidu hai van tir san pham md hinh POM (xem
Hinh 2) nén van c6 su sai khac so véi thyc té. Tur
cac thong tin trén da dua vao tinh toan mé phong
qua trinh lan truyén dau nam 2007 va nam 2008.
Céc két qua mod phong dau tran nguoc thoi gian cua
phan nay duoc trinh bay tir Hinh 5 dén Hinh 8, ma
trong d6 cac hudng di chuyén dugc thé hién dudi

dang trudng véc-to. Cac véc to nay la két qua két
qua to hop giita cac truong khi twong (CFSR) va
hai duong (POM).

Mo phong qua trinh lan truyén dau nguoc thoi
gian d6i véi truong hop mot vi tri sy ¢d dau tran
dugc phat hién dugc tinh toan ¢ didu kién yéu t&
mdi truong bién ddi thuc trong thang 2 nam 2007
va thang 7 nam 2008. Cac két qua duoc thé hién
dudi dang truong phan bb nong do trong khong
gian theo lat cit thoi gian thang 2 ndm 2007 (Hinh
5) va thang 7 nam 2008 (Hinh 6). Hinh 5 va hinh 6
cho thy sy thay d6i hinh dang cua vét dau theo
thoi gian da dang hon so vai truong hop diéu kién
yéu t6 méi truong dong nhat (Hinh 4). Hinh dang
vét dau giira hai mua ciing khac nhau trong ciing
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khoang thoi gian tinh (Hinh 5b va Hinh 6b).

Mic du, su thay ddi phuc tap cua cac vét dau
khéc nhau nhung chiing déu xuat hién cac khu vure
¢6 ndng d6 dau nhay vot & cac thoi diém khac nhau
trong qua khir (Hinh 5a va Hinh 6a). Cac khu vuc

nay déu thé hién duoc gidi han khong gian va thoi
gian vé kha ning ngudn thai diu tran khac nhau
phu thudc vao diéu kién yéu t6 méi truong lam dau
vao tinh toan.
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Hinh 8. Truong ndng d6 [kg.m?] vét ddu lan truyén voi diéu kién méi truong thue (CFSR va POM) thang 7 nim 2008 cita phat
hién nhiéu vi tri theo nhiéu thoi diém dau tran
(a. luc 00gio 00 phat ngay 16-07-2008 (tréi); b. lic 00gio 00 phit ngay 19-07-2008 (phai))

Mb phong dau tran trén bién st dung thong tin
sO liéu dau tran va trdi dat trén bién tir cic ngudn
anh vé tinh dugc phan tich béi cac co quan chuyén
modn vé vién tham nén thong tin s6 lidu 1a dang tin
cay. Cac s6 liéu dau tran nay dugc dua vao mo hinh
theo thoi gian thyc, mdi vi tri dau tran phat hién la
mot diém 1am ddu vao va s& phat trién vét dau
twong tu nhu hinh 3 hoac hinh 4. Diéu kién yéu tb
mdi trudong bién doi thuc (CFRS va POM) nim
2007 va 2008. Cac két qua mé phong trong thang
2 nam 2007 (Hinh 7) va thang 7 nam 2008 (Hinh

8). Hinh 7 va hinh 8 cho théy tai cac vi tri phat hién
dau tran trén bién tir anh vé tinh dugc phat trién
thanh cac tam co néng d0 cao va hinh dang vét dau
tran trén bién da dang va su phic tap tang 1én nhiéu
lan so véi truong hop mot vi tri dau tran dugc phat
hién twong g hinh 5 va hinh 6. Cac két qua nay
cling cho thiy su bién d6i vé gia tri va huéng di
chuyén ctia ndng d6 dau tran phu hop véi gia thuyét
bai toan khi sir dung cac yéu t6 méi truong thuc
lam ddu vao.
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5 KET LUAN

Bai toan kha ning truy tim ngudn thai dau tran
trén bién 1a bai toan khé va phirc tap. Nhung co s
ly thuyét da lya chon dam bao vé toan hoc va gia
thuyét dua ra bam sat cac qua trinh vat 1y theo cac
dinh luat vat ly.

Céc dir liéu str dung phuc vu tinh toan co nguén
gbc 16 rang va d6 dam bao tin cay nhu dia hinh, cac
yéu t6 khi twong bé mat (CFSR), song va yéu td hai
duong trung binh ting 5mét trén mat bién (POM).
Sb liéu dau tran tur su ¢d tran dau trong qua khu,
dic biét 1a dau tran trdi ndi va dat vao bd nim 2007
va 2008 theo phan tich tir ngudn s liéu vé tinh.

Cac két qua xem xét danh gia kiém nghiém voi
diéu kién cac yéu té moi trudong lam dau vao tir don
gian (dong nhét theo khong gian va thoi gian) dén
phire tap (bién ddi thuc) va sy cb dau tran trén bién
(theo mot vi tri sy ¢ va nhiéu vi tri dau tran trong
nhiéu thoi diém khac nhau) 4p dung cho khu vuc
Bién Dong. Cac két qua nay cho thay su bién dong
dam bao gia thuyét va phu hop quy luat tu nhién.
Chung ciing d4 phan anh duoc kha nang tim kiém
khu vic ngudn thai hay vét dau trong qua khir theo
cac lat cit thoi gian. Dic biét 1a két qua mo phong
luén xuét hién mot khu vuc ¢ n@)ng d6 cao hon
nhiéu so v6i xung quanh. Do d6, van dé kha ning
tim kiém ngudn thai s& duoc giai quyét voi khu vuce
¢6 ndng do cao hon va ting dot bién & trong cac
thoi diém cu thé trong qua khir.

Viy, trong nghién ctru nay thé hién duoc sy phu
hop vé ban chat vat 1y, dic biét cho thiy kha ning
¢6 thé xac dinh khu vuc cu thé trong khong gian va
theo thoi gian véi cac diéu kién dau vao cu thé
tuong tmg. Dé kiém chimg dugc do chinh xac cin
co cac két qua thuc nghiém dé so sanh cu thé.
Ngoai ra, nhitng han ché con ton tai nhu su bién ddi
ctia vét dau 16n (hiéu tng khuéch tan sb) hodc cai
thién d chinh xac dinh lugng s€ dugc dé cap &
nhitng nghién ciru tiép theo.

LOI CAM ON

Tac gia cam on PGS.TS. Nguyén Minh Huin
(Truong Pai hoc Khoa hoc Ty nhién Ha Noi) va
PGS.TS. Phing Ding Hiéu (Téng cuc Bién va Hai
dao Viét Nam) di dong gop v kién va gitip do rat
nhiéu dé hoan thién bai bao nay.
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Research and development for oil spill

simulation backward in time at South China Sea

IN Viet Nam

Nguyen Quoc Trinh

Abstract - The paper presented the evaluation of oil
spill simulation backward in time with some input
data conditions at South China Sea in Vietnam such
as the environment factors (from simple to complex
conditions) and oil spills (from one to multifarious).
Oil spill processes are computed simulations such as
physical processes and weathering processes and the
oil properties change. The results of research and
development for oil spill simulation backward in time
are considered va determined with oil spill on sea that

are consistent with hypotheses and natural
phenomena such as reversing the direction of
divergence, increased concentration backward in
time, especially with an remarkable concentration
area. It determines the ability to trace emission source
in space and time under each corresponding input
condition. Besides, this study may still not be
optimized so they will continue to be solved in the
future.

Keywords - Backward in time, concentration, South China Sea in Viet Nam, Qil spill, oil streaks.



