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TINH TOAN THU NGHIEM LAN TRUYEN VAT CHAT
CHO VINH PHAN THIET (BINH THUAN)

BUI HONG LONG, TRAN VAN CHUNG

Vién Hai Dwong Hoc

Tom tat: Tir két qud nghién ciu cia dé tai cap Nha nuwée KC.09.24/06 -10, ching toi
gidi thiéu mét s6 két qua tinh todn thir nghiém tir chirong trinh “Phan Thiet ver 1.0”. Trong
chirong trinh tinh toan cdu triic dong chay (dong triéu va dong dir duroc xét dén) bang mé hinh
thiy dong luc ba chiéu phi tuyén dwoc gidi bang phwong phdp phan tir hitu han, Mé hinh phan
tan dua trén Ky thudt theo ddi ddu vét chuyén dong cia cdc hat (particles-tracking), duoc
phan tich mgt cach déc ldp. Céc qud trinh lan truyén va phan tan cac chdt gay 6 nhiém cé thé
dieoc mé phong (voi cac dic diém vé Iy-hba cé duge tir thie nghiém) theo phirong phdp ngdu
nhién - phuong phap Monte Carlo. Cdc hat chat diém (5.000 chat diém) khong bién doi va
twong tdc sinh - 1y — héa trong qua trinh chuyén dong dudi tic dong ciia triéu két hop véi hai
ché dp gié mia Pong Béic va Tay Nam. Céc tinh todn ban dau tdp trung ¢ 16p nuéc bé mat (tir
0-30m). Trong twong lai chirong trinh Sé phdt trién theo huomg cé thé mé phong tot hon (cic
hat vét chat sé thuc hon) cac hién twong co anh huong va tac dong téi moi truong nhw rdc
thdi tréi dat, phan tan cac vt liéu, chat gay o nhiém, lan tmyén mang dau, ...

I. TAI LIEU VA TINH HINH NGHIEN CUU

M0 hinh s tri @& mo phong céc qua trinh phan tan chat 6 nhiém ngay nay dang dugc
sir dung rong réi voi muc dich c6 thé hd tro cho cac quyét dinh giai quyét nhanh céc su c6
6 nhiém moi trudng bién. Phuong phép theo dbi du vét hat rat thich hop cho cac bai toén
khi chat gay 6 nhiém cao khong tham gia nhidu vao qué trinh khuéch tan. Chung co thé
dua ra céu tra 1oi rat nhanh, v6i céc tinh toan thity dong luc hoc dugce thuc hién doc lap,
thanh phan dong tridu va cac dong du trong dai nudc ven b duge xét dén dé mo phong lai
chuyén dong nudc cua viing nghién ciru. Cac mo hinh theo ddi dau vét hat da duoc sir
dung dé mo phong phan tan cua cic phan tir bi dong co tinh chat rat khac nhau :
(Stentchev va Korotenko, 2005; Harms va cong su, 2000; Gomez-Gesteira va cong su,
1999), nuclit phdng xa (radionuclides) (Schonfeld, 1995; Peria ez va Elliott, 2002; Nakano
and Povinec, 2003), tran dau (Proctor va cong su, 1994a,b ; Korotenko va cong su, 2004)
va tham chi chit gay 6 nhiém sita (Elliott va cong su, 2001) & ving nudc ven bd. Gan day,
Peri4 ez va Pascual-Granged (2008) trong cng trinh ciia minh d& gidi thiéu mé hinh dy
b&o chit phong xa, hoa chat va tran dau trén bé mit trong Strait cua Gibraltar [9].
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Duya va0 Y tudng phat trién cia mé hinh theo ddi du vét hat [8, 9, 10, 11] nhung
dugc phat trién tir mé hinh thity dong luc hai chiéu dugc giéi bang phuong phép sai phan
hitu han thanh bai toan thuy dong Iyc 3-D phi tuyén giai bang phuorng phap phan tir hitu
han (BUi Hong Long va Tran Vian Chung, 2007-2009). Vi Vay ma Cau trac dong chay c6
thé duoc nghién ciru ddy du hon. Pay 1a mot budc cai tién 16n nang cao kha ning tng
dung cia mé hinh khong chi ¢ ting mat ma c6 thé & cac tang do sau khac nhau cho qué
trinh du bdo.

O goc d6 md hinh hoa, ching t6i xay dung thir nghiém mot phan mém dy bao kha
ning lan truyén cua chat diém (hat) tir 5000 diém vét chat dudi anh hudng cua truong gio
mua, phan ting mat do, ché do tridu va ciu tric dia hinh khu vuc. Néu biét dugc ngudn
phét thi phin mém nay s& gitp ta biét duoc kha ning lan truyén va phan tan cia chét diém,
thoi gian di chuyén cua cac phan tir hat.

Céc tai liéu va phuong phap nghién ctru cia mé hinh thuy dong luc hoc c6 thé tim
thdy trong cong trinh nghién ctru cua BUi Hong Long va Tran Vin Chung tir nim 2007 —
2009 [1, 2, 3,5, 6]

Il. CHUONG TRINH “PHAN THIET VER 1.0” VA MOQT VAI KET QUA MO
PHONG CUA CHUONG TRINH:

1. N§i dung phan mém “Phan Thiet ver 1.0”:

Sau khi khoi dong chuong trinh bang cach click dup vao biéu tugng “Phan Thiet ver
1.0” trén khung nén Windows hodc click Start/Programs va click diip vao tén chuong trinh
“Phan Thiet ver 1.0” trong danh muc chuong trinh. Cu thé (Trong chuong trinh nay,
chiing tdi dung tiéng Anh dé cho dé phat trién va trao d6i thong tin, khic phuc 16i do cach
g6 font tiéng Viét):

~# PhanThiet Ver1.0

¥ |E# Uninstall

) »
5 » | PSToPDF s
Red tide Ver 10 v
@ i PR | SpeedComman der11 ,
= w Startup 3
SWF Show v

v

0] ShutDown... | Uttralingua

Tuw Desktop

Tuw Program File ...

Hinh 1: Biéu twong va ndi dung chinh chuong trinh “Phan Thiet ver 1.0”

Man hinh hién khung man hinh chuong trinh va ciing 1a cira s6 dé thyc hién cac
cong viéc cho chuong trinh.
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| y Tnangie mesn Simulation and forecasting Tidal prasiction Particis ranspon Save tssuns it

Hinh 2: Anh chup tir vé tinh khu vuc nghién ciru

Tai menu “File” bao gdm céc thuc don 1énh ciing giéng nhu cic phan mém thong
thuong khac nhu Open; Save; Save As, Export Setup, Page Setup, Print Preview, Print
Setup, Close.

Menu “Input data” Ia cac théng tin sé liéu dau vao cho khu vuc nghién ciu. Bao
gom céc don 1énh Satellite image (anh vé tinh), Bathymetry (truong d6 sau) (co thé ding
hop cong cu “Bathymetry” cho két qua twong tu), Triangle mesh (mang lugi tam giac)
(dung hop cong cu “Triangle mesh” cho két qua tuong tw) dung cho phuong phap tinh
phan tr hitu han va cac thdng tin vé& ché do gio mua dwa vao trong mé hinh (Seasonal
wind) bao gom trudng gié mua Pong Bic (NorthEast wind field) va truong gié mla Tay
Nam (SouthWest wind field).

Menu “Total current” day la két qua tinh dong du va dong chay tong hop do anh
huong cia treong gid6 mua trung binh. Trong Menu nay, c6 hai thuc don chinh la
“Residual current” (dong du) va “Wind and tide current” (dong chay téng hop), trong thyc
don nay c6 hai thuc don con 1a “NorthEast wind field” (truong gi6 Pong Bic) va
“SouthWest wind field” (truong gié mia Tay Nam). Mot sb két qua tinh ciia dong du nhu
Ssau :

Hinh 3: Phan bé dong du trung binh theo do sau tai Vinh Phan Thiét
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Hinh 4: Phan bé dong chay do gi6 tai ting mat do anh hudng cua trudng gié mlia Bong
Bic

Menu “Simulation”, bao gém cac don 1énh Forecasting (du bao truong dong chay do
gid va triéu), trong d6 c6 hai thyc don con 1a Wind and tide current (dong chay tong hop
do gi6 va triéu) va Re-simulation (xem lai tir mo phong truge d6), Tidal prediction (dy bao
muc nudc bién, van toc dong triéu thuan tay thé hién trén bang sb va do thi), Save results
(Luu cac két qua da thyc hién), Close (dong chuong trinh). C6 I8, day 12 menu quan trong
nhat ctia chuong trinh va quyét dinh tinh kha thi cta chuong trinh. Trong menu nay la mo
phong va du bao twong lai cac trudng dong chay tong hop (do gié va tridu), do cao muc
nude, van tbe dong triéu tai diém can du bao. Cu thé, dé du bao dong chay tong hop vao
lic 2 gio 1 phut ngay 1 thang 1 nam 2010, néu ta biét thong tin ché do gio, vi du gié Pong
Nam, 6m/s. Thi ta thuc hién nhu sau, 1€ chudt t6i don Iénh “Forecasting”, sau do click
chuot vao “Wind and tide current”, chling ta s&€ ¢6 cac thong bao nhu sau:

Chlng ta, dua lan luot cic Date (ngay), Month (Thang), Year (Nim), Hour (gid),
Minute (phat), Vel (m/s), (Van tdc gio), Direction (Hudng gio), (trong d6 ¢6 16 hudng gi6
cho lya chon, chung ta cho hudng gi6 NE). Chung ta sé dugc:

u Simulation = | & |t

Prediction

Initial Conditions

Time to predict: Date || ~  Month January = Year | 2010
Hour: 1 IMinute: 1 (local time)

Wind : Vel (mfs) B Direction: [3] MorthEast (NE)  ~ ,

Simulation time: 1| hours

Simulation

Hinh 5: Cac diéu kién dua vao trong tinh todn dy bao phan bé trudng van tbe
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Hinh 6: Dong chay trung binh theo d6 sau vao llc 2 gio 1 phut ngay 1/1/2010

Dé dy bao myuc nude va van toc dong tridu tai mot diém trong tuong lai, chung ta c¢6
s€ lam sau day: Pua chudt vao Menu “ Simulation”, I& chuot va click vao “Tidal
prediction” chding ta cé cac thdng bao can dwa vao:

30m
S A s ...,

Biah 14

. Tbanb Dinb.

Choice position to predict

@

10.75 - - - - o e - o [Fom

1 108 05 081

= 08 > 108 25
Geography and Bathymetry (m) at the mean tidal level

Hinh 7: Pua ra cac hinh thirc lua chon vi tri trén ban dd

C6 hai phuong an dé chon diém du bao, d6 14 ta click chudt lwa chon trén ban db
néu chon Map, cOn chon Keyboard, ta phai nhap kinh d6 va vi do tir ban phim. Vi du ta
chon Map, va click trén ban d6 tai diém bat ky can tinh du bao: trén ban d6 s& hién kinh,
Vi d6, d6 sau khu vire can du bao. Trén ban thong bao, chiing ta can nhap céc thong tin day
du. Vi du: Tur Time to predict (thoi gian du bao), chung ta phai dua vao gio, ngay, thang,
nam va do dai thoi gian can du bao. Khi d6 chiing ta s& c6 két qua nhu sau:

Trén hinh hai loai dir liéu, mot bén 1a bang s6 liéu bao gom céc cot thoi gian, gid,
ngay, thing, nim, muc nude SO Voi muc nude trung binh (M), van toc tridu theo truc tir
Tay sang Pong u(cm/s), tdc do dong tridu theo chidu tir Nam t&i Bic v(cm/s). Ngoai ra, dé
hién cac thong tin muc nudc, ta chon trén Plot, dong dau tryc z(m), néu dong déu u (cm/s)
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ta c6 dd thi van tdc u theo thoi gian, ta cling c6 thé danh déu déng thoi ba gia tri z, u, v dé
thé hién trén cling ban db.

Hourly Predict Tide

EE
Days since start time.

(b)
Hinh 8: Pua vao cac diéu kién du bao thuy tridu (a) va thé hién cac két qua tinh dy bao
(dang bang va biéu do)

Menu “Particle transport” day 1a menu ding cho mé phong qua trinh lan truyén vat
chit tir 5000 chit diém ban dau. Trong mo phong ¢ hai cach chinh: (i) tir ngudn dir liéu
c6 San tir viée tinh toan hai truong gi6 dién hinh Dong Béc va Tay Nam (ii) du bao nhanh
khi ta biét dugc thoi diém va ché do gio tai vi tri thai chat 6 nhidm. Trong menu ndy c6 4
thuc don chinh 1a (1) “ Transport (Forecasting)” (day la bai toan m6 phong kha nang lan
truyén vat chat tai mot diém bat ky ma ngudi sir dung yéu cau tir viée du bao nhanh), bao
gom hai thyc don con 1a “Forecasting” (du bao) va “Re-simulation” (Xem lai), cac két qua
dd mbé phong trudc dé. (2) Transport (Seasonal wind) gém co hai thuc don con la
“Seasonal wind” duy béo kha ning lan truyén do anh hudng cua ché d6 gié mla (lya chon
DPong Bic hoic Tay Nam), dé xem lai co thé sy dung ‘Re-simulation”. Ngoai ra con c6
cac don 1énh Save Results (luu két qua) va Close (thoat khoi chuong trinh)

Menu “Information” bao gom cac thong tin vé nhom tac gia (Group model), théng
tin ban quyén (About).

Menu “Help” bao gém cac thuc don 1énh “Phan Thiet Ver 1.0 (Ctrl + I)” gi6i thiéu
s0 bo vé& phan mém; “Demo” trinh dién cac truong phan bd dong tridu theo dao dong muc
nudc tai bién mg va “Close” dong chuong trinh.

Ngoai ra, dé co thé str dung nhanh cac chirc nhanh ciia chwong trinh, chlng ta c6 thé
st dung nhanh tir thanh cong cu S[E@|R[R[R[T[N[D]|? ta c6 thé dung dé
xir Iy va phan tich anh va cung cip céac thong tin vé phan mém lan lugt tir trai sang, Print
Figure, Save Figure, Zoom In, Zoom Out, Pan, Data Cursor, Simulation (dung cho mé
phong van chuyén vat chit cho dy bao nhanh), Pause, Re-simulation, Information. Bén
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duéi chuong trinh con ¢ cac hop cong cu dé co thé thuc hién nhanh chwong trinh nhu:
Bathymetry (Truong do sau), Satellite image (Anh vé tinh), Triangle mesh (Mang luéi tam
gi4c), Simulation and forecasting (diing cho md phong du bao nhanh trudng phan bb dong
chay do anh huong cua tridu va gio), Tidal prediction (Dy bao cic qué trinh do thuy triéu
tai mot diém bat ky lwa chon trén ban d6 d6 sau khu vyc nghién ctru, bao gdm dao dong
muc nudc, dong do anh hudng triéu), Particle transport (M6 phong va du bao kha ning lan
truyén vat chét tir 5000 chat diém véi vi tri nguén phat tan dugc lya chon trén ban dd do
sau khi cung cép thoi diém dy bao, thong tin gi6 tai ngudn tha chat 6 nhidém), Save results
(Luu céc két qua dd dugc thyc hién trude d6), Exit (thoat khoi chuong trinh). Cu thé trong
chuong trinh:

Bathymetry Triangle mesh Simulation and farecasting Tidal prediction Particle transport Save results Exit
ymetry il

Hinh 9: Céc thanh cdng cu tuong tac nhanh cua chuong trinh
2. Tinh todn thir nghiém xac dinh vi tri ngudn phat tan cho lan truyén vit chét:

Day 1a phan quan trong ctia chwong trinh, né danh gia tinh kha thi va ing dung cua
chwong trinh. Dé thyc hién mé phong, click chudt vao menu “Particle transport” ré chuot
tdi “Transport (Seasonal wind)va click vao menu lénh “Seasonal wind”. Chuong trinh s&
dua ra cau hoi nhu sau:

B Choosing = |5 e

@ CHOOSE TO USE MONSOON ? :

The NE wind field

’ The SW wind field |

1061 10615 1062 10625
Geography and Bathymetry (m) at the mean tidal level

Hinh 10: Thanh cong cu cho lya chon ché @  Hinh 11: Lua chon vi tri ngudn xudt phat
gi6 moa dé tha cac chat diém d¢é tinh phat tan

O phién ban dau tién, chlng toi chi tap trung phan tich cho hai mda gi6 chinh, nén
budc nguoi st dung chi chon lwa mot trong hai ché do gié mua nay. Trong cac phién ban
tiép theo, chiing t6i s& xay dung thém cac chuong trinh tinh phan bé dong chay cu thé tir
thoi diém nguoi st dung dwa vao (cung cip cac thong tin nhu ngay du béo, truong gid,
nhiét, mubi...). Py 1a phién ban dau tién, chling tdi chi chon dua vao hai phuong an dong
chay dién hinh. Vi du chon thanh: Gi6 mua Pong Béc (NE). Khung hinh s& hién 1én ban
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dd d6 siu va yéu cau, chang ta chon ngudn phat tan vat chat. Cu thé, dé lya chon vi tri
ngudn phat tan, chiing ta c6 thé thuc hién theo hai cach, mot 1a click chudt vao nat [énh
“Map”, sau d6 click chudt vao vi tri can chon cho ngudn phat tan trén ban ¢ do sau hoic
click chuét vao nit Iénh “Keyboard”, sau d6 nhap kinh do va vi d6 vao, néu nhap sai
chuong trinh s& thong bao 16i va yéu cau nhap lai thong tin. Vi du, ching ta click chuot
vao nat 1énh “Map”, sau do click chudt vao vj tri can dy bao, chung ta s& dugc két qua lan
truyén theo timg gio du bao thé hién trén ban db.

Vi tri dw bdo thir nghiém (108.1042°E; 10.9057°N), dé siu 3.0m (cho gié mia Péng
Bti'c):

Sau 30 giova két thiic mé phong lic 31

Sau 24 gio -\
gio

Hinh 12: Phan b4 khong gian cuia cac chat diém duoc phét tan
theo c4c gio tinh tir ngudn phat.

D4u chdm tron den biéu thi vi tri phan tr vat chat dugc luu lai trén duong bo, s& gy
anh huong t6i bo bién néu 1a chit gy 6 nhiém.

Khi ta nhan mot phim bt ky, trén man hinh s& hién thong béo:
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u Answer questions =HECH X

@ WILL CONTINUE ... ? :

Hinh 13: Thong bao tir chuong trinh ¢6 tiép tuc mo phong hay khong

Trong cau hoi ndy, yéu cau chiing ta tra 101 c6 tiép tuc md phong voi cac trudng hop
khéc nita hay khong. Néu chon “Yes”, thi qua trinh mé phong s& duoc tiép tuc nhu phan
dau.

Trén day 1a toan b cac thao tac thuc hién mot qua trinh md phong lan truyén va phan tan
vat chit do anh hudng ciia ché d6 gié mua. Pé xem lai qua trinh md phong nay, ching ta
c6 thé sir dung ding “Re-simulation” trong menu “Particle Transport” \ “Transport
(seasonal wind)” \ “Re-simulation”.

3 Du béo tirc thoi kha ning lan truyén vit chat:

Day 1a phan quan trong ctia chwong trinh, né danh gia tinh kha thi va ing dung cua
chuwong trinh. Bé thyc hién mo phong, click chudt vao menu “Particle transport” chon
“Transport (Forecasting)” va click vao menu Iénh “Forecasting”. Sau d6, lya chon vi tri dy
béao.

M Phan Ihiet bay
File Inputdata Total current Simulation (Pariicle transport Information_Help
Sl %R L Tanspor (Forecasting) .

Transpart (Seasonal wind) ¥ Re-simulation

Hinh 14: Thao tac dé sir dung tinh dy bo lan truyén chét 6 nhiém

B simulation = | E )

Prediction >

Initial Conditions

Time to predict: Date 2 ~ Month January v Year | 2012
Hour. 3 Minute: | 0 (local time)

Wind: Vel (mis) | 4 Direction; |[2] NorthMorthEast... +

Simulation time: 1 days

Hinh 15: Pua céc thong tin ddu vao cho tinh dy bao lan truyén

Tiép tuc dua cac thong tin didu kién ban dau cho tinh toan:
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Sau 12 gio Sau 24 gio
Hinh 16: Phan b khong gian cuia cac chat diém duoc phét tan
sau 12, 24 gio tinh tir ngudn phat
Sau 24 gio, gio du dinh s& két thiic tinh nhung vat chit 6 nhiém van con trong viing

nghién ctru. C6 hai phuong an dé chiing ta tiép tuc nghién ciu. Khi ta nhan phim bét ky,
thanh cau hoi s& xuét hién:

n Answer questions = | C

@ Continue simulation for next time?

[ v [ o™

Hinh 17: Lya chon céu tra 101, c6 nén tiép tuc mé phong cho thoi gian tiép theo

sln A @e DT

Sau 30 gio Sau 36 gio

Hinh 18: Phan b khong gian cua cac chat diém duoc phét tan
sau 30, 36gio tinh tir ngudn phat

Va toan bo vat chat 6 nhidm s& roi khoi ving nghién ciru sau 51 gid tinh (tirc 12
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trong vi du 14 lic 6h ngay 4/1/2012).
4 Luu trir két qua thye hién:
C6 rét nhidu cach luu két qua d& mo phong, co thé thuc hién tir cic menu, nit cong

cu. Pon gian ta c¢6 thé click vao thanh cdng cu “Save results”. Mot thong béo s& xudt hién
trén man hinh:

o 1

The simulation has finished. Select a folder to save the results

D:\PhanT hiet\Qutput

Done

Hinh 19: Lya chon thu muc dé luu trit két qua tinh

Pé thuc hién luu két qua vao thu muc mong mudn, nguoi st dung chi nhap thu muc
can luu vao bang théng bao. Trong chuong trinh ngam dinh 1a “E:\PhanThiet\Output”.
bay la viéc lya chon cua ching ta, nhiam tién loi trong phan tich cac két qua mo phong.
Trong thu muc luu trit, cac két qua tinh toan theo timg gid md phong dugc luu day da bao
gom cac tap tin dang *.dat (tap tin sb liéu), *.fig (dang ban d6 anh trong Matlab); *.bmp
(dang anh).

Trén day 1a mot qua trinh md phong lan truyén va phan tan vat chat bang phuong
phép du bao nhanh. Dé xem lai qua trinh md phong ndy, chiing ta c6 thé sir dung ding
“Re-simulation” trong menu “Particle Transport” \ ““Transport (Forecasting)”” \ “Re-
simulation”.

I1l. KET LUAN

“Phan Thiet Ver 1.0” ra doi 1a mot nd luc 16n ctia nhém mé hinh, nhim xdy dung
thir nghiém mot chuong trinh phin mém dy bao nhanh qua trinh lan truyén chat 6 nhiém
tai mot vi tri bat ky theo hai phuong an. Phwong an 1 dugc xay dung voi du béo lan truyén
vat chit 6 nhiém trén bé mat dya vao nguodn sb liéu gio tinh thdng k& nhiéu nam cho hai
mua gio chinh Dong Béc va Tay Nam, trong d6 c6 xét dén anh hudng ciia phan b nhiét —
mudi, dong triéu, dong du. Phuong an 2 dugc xdy dung trén phuong dién du bao nhanh
V6i sy gia dinh 1a phan b truong gio 1a dong nhat tai cac diém tinh va khong thay doi
trong qua trinh du bao. Phuong an nay cung cip cho ta mot cai nhin dinh tinh trong twong
lai néu chiing ta cac thong tin vi tri va thoi diém thai, tham s gio (van tc, hudng) luc tha.
V6i “Phan Thiet Ver 1.0”, nhom tac gia hy vong s& dua cac mo hinh ly thuyét vao du béo
cac truong phan bd dong chay, cac anh hudng do tridu va cac hién tuong tai bién c6 thé
Xay ra tuong lai nhu rac troi, tran dau, nhiém hoa chét, ... Véi thiét ké giao dién don gian
va dé str dung, chuong trinh mong mudn s& cung cap cac thong tin quan trong cho cac giai
phap lién quan dén cac qua trinh dong Iyc, tai bién trong bién.
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Trong phién ban tiép theo, chung t6i s& kiém tra lai tinh chinh xac ctia mé hinh dy

b4o bing cac ngudn sb liéu thuc do. Dé c6 thé hiéu chinh lai cac thong sb thuc nghiém, sb
liu dau vao — ra ciia mo hinh. Panh gia xac suit c6 thé xay ra ciia bién ¢d dé co nhiing
phuong an du phong hop 1y. Xay dung thém md-dun du bao nguoc cuia qua trinh khi da
xac dinh duoc vi tri ngudn bi 6 nhiém.
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EXPERIMENTAL CALCULATION OF MATERIAL TRANSPORT IN THE
PHAN THIET BAY (BINH THUAN)

BUI HONG LONG, TRAN VAN CHUNG

Summary: Based on the research results of National project KC09-24/06-10, in this
paper we would like to present our experimental calculation results - a program called Phan
Thiet Ver. 1.0 - obtained from a physical model with simplified conditions to calculate and
predict material (particles) transport in Phan Thiet bay. In the our first version process of
particules transport is simulated in the good mixing layer from 30 meters depth to the surface.

Our computed model includes two parts:

+ Dynamical model: The 3D nonlinear model was solved by finite element method,
simulating the resultant current (tidal currents, residual current) during the two main south-
west and north-east monsoons.

+ Transport model: Monte Carlo (incidental) method was used for calculation of about
5,000 elements located at arbitrary positions (particles-tracking), in the study area. We did
not include the biological, physical, chemical and interaction processes into the calculation of
the movement of the elements.

The initial computed results allow us to identify the places where environmental
hazards may occur, and its development and occurrence time as well.
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