A method for determining oil spill pollution
along Vietnamese coast and estuaries

Bui Xuan Thong', Nguyen Quang Minh’

Abstract: Based on oil data sampled during the hydro-meteorological and environment investigations by
researching vessels of Russia and VietNam in the periods of 1987 — 1995 and 1998- 2005, oil pollution
situation is determined. The analysis shows that the oil pollution trend is increasing in the coastal and
estuarine areas of VietNam. The other part of the present report is concerning to the technical condition for
develping simulation model for oil slick in small areas. The developed model is used for simulating oil
transportation under several scenarios of climatological conditions of the Bien Dong sea and the VietNam
continental shelf.
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Co sé khoa hoc gop phan xac dinh nguon 6 nhiém dau
vung ven bo, ctra song Viét Nam

Buii Xuan Théong', Nguyén Quang Minh?

Tém tit: St dung ngudn sé licu phan tich cac mau diu trong didu tra khao sat Khi twgng Thiy vin va M6i
truong thém luc dia Viét Nam bang tdu nghién ctru bién Nga thudc chuong trinh hop tac Viét — Nga giai
doan 1987 — 1995 va tau Nghién ctru bién Viét Nam giai doan 1998 — 2005 dé xéac dinh s liéu nén dau va
tinh trang 6 nhiém diu dang c6 xu thé g1a tang tai cac vung ven bo Vlet Nam. Mat khac bdo cao dé cap dén
cac diéu kién k¥ thuét cin thiét gop phan dinh huéng xac dinh ngudn gbc lan tmyen 6 nhidm dau sau céc su
¢b tran dau trén vang Bién Dong tac dong dén vung ven bo Viét Nam. Céc didu kién ky thuat d6 1a cac kich
ban dinh trudc phan bd cac yeu t6 khi hau co ban vé truong gio, truong nhiét o khong khi va dong chay bé
mit Bién Dong, thém lyc dja, ven bd Viét Nam. Sau cung la két qua phat trién ap dung mo hinh lan truyén 0
nhidm dau trong diéu kién thuc Bién Dong tac dong dén cac ving ven by Viét Nam.

Tir kho4: 6 nhi®m, tran ddu, mé hinh, Bién Pong

Mé déu

Thuc trang 6 nhiém dau ving ven bd cira song, vung thém lyc dia Viét Nam va vung Bién
bong dang ngay mot gia tang. Co nhleu ngudn gay 0 nhiém dau, nguon 0 nhlem tr cac
ngudn ngoai khoi Bién Pong, ngudn 6 nhiém tir trong luc dia d6 ra. Céac nguon giy 0
nhidém dau xay ra c6 tinh thuong xuyén, tich tu gia tang theo thoi gian, c6 ngudn gay 6
nhiém tirc thoi gay héu qua thiét hai 16n tac dong xau dén moi truong, cac hé sinh thai ven
bién. Nhitng nim gan diy da xdy ra nhiéu su s6 tran dau, luong phé thai dau do ra blen
ngdy mot nhiéu, hau qua gy 6 nhiém tai cac ving bién ven bo, clra song Viét Nam. Sy cd
6 nhiém dau trén dién rong ven bo mién Trung dau nam 2007 dat ra van d& can co su
chuén bj trudc cac bién phap theo ddi, kiém soat va tng pho. Pay 1a vin dé 16n cia qubc
gia, cAn c6 sy tham gia ciia nhiéu cip, nhiéu nganh. Trén phuong dién khoa hoc cin nhan
dién rd bai toan, trude hét 1 bai toan xac dinh ngudn gdc lan truyén 6 nhidm dau co tinh

' TS.; Trung tim Hai vin, Bo Tai nguyén va Mbi truong; Dia chi: S6 8 Phé Phao Pai Lang, Png Pa, Ha
Noi; E-mail: thongkttv@yahoo.com
2KS; Vién Pia 1y, Vién hoa hoc Cong nghé Viét Nam
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tap trung trong thoi gian ngén voi tong lwong dau cao lién quan t6i su ¢d tran dau hodc cac
chat thai dau cing khac. Bao céo nay trinh bay 02 ndi dung chinh. No6i dung 1 lién quan
dén hién trang 6 nhiém dau néi chung theo cic sb liéu diéu tra co ban cuia tiu nghién ctru
bién qua céc thoi ky 1980 — 1995, 1998- 2005 trén pham vi thém lyc dia, ven bd Viét Nam.
Noi dung 2 trmh bay cac diéu kién can chudn bi trudc dé thyc hién bai toan mé phong qua
trinh lan truyén vang ddu va vén tai cac vat chat dau cing vao cic ving ven bO‘ trong diéu
kién ty nhién, khi tuong, thuy van, méi truong Bién Dong. Dé xac dinh ra ngudn goc va sy
di chuyén cta chat dau hay vang dau phai dua vao cac phuong phap khac nhu kiém soat
bang vé tinh, phan tich cac mau dau xac dinh cac chat dong vi... Bdo céo nay voi hy vong
dong gop mot phan nho vao qué trinh 1am tSt hon bai toan md phong qua trinh lan truyén
dau trong cac dleu kién khi hdu Bién Dong, mot cong viée can thiét dong gdp vao quy trinh
xac dinh ngudn gdc lan truyén 6 nhidém dau.

1. Hién trang 6 nhiém dau ving thém luc dia va ven b bién Viét Nam

1.1. §6 liéu diéu tra khdo sat
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Hinh 1. Mang ludi thu thép $6 liéu mau dau

Bang 1. Lugng dau tng cong theo két qua didu tra khao sat bang tau nghién ctru bién

Thoi gian khao Khu vuc, Tram, Téu khao sat, Chuong trinh Luong ddu  Dénh gia Ghi chu
sat xac dinh Toa d0 mau dau diéu tra co ban téng cong S0 VOi
mau dau mg/l chuén
1987-1995 Thém lyc dia Viét  Téu nghién ciru bién cua duéi 0,05 Miccho M trén 0,05mg/l
Nam CHLB Nga. Chuong trinh mg/1 phépnudéi  chi chiém
diéu tra, nghién ctru bao Bién tréng thuy  khoang 20%
Dong, thém luc dia VN. san vung thém luc
dia Viét Nam
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Thoi gian khao Khu vuc, Tram, Téu khao sat, Chuong trinh Luong ddu  Dénh gia Ghi chu
sat xac dinh Toa d6 mau dau diéu tra co ban téng cong S0 VOi
méu du mg/l chuén
1987-1995 Mot sé ving cira  Téu nghién ciru bién cua 0,005- Mirc 6
song Viét Namtir ~ CHLB Nga. Cac dot khao sat 0,015 mg/l  nhiém
Quéng Ngii dén ngén ngay cua TCKTTV diu nén
Phan Rang Viét Nam chung cta
thé gioi
1987-1995 Ving vinh Bac B6  Khdo sat ctia Téng cuc 0,032 mg/1
KTTV Viét Nam
Ving Quan dao Khao sat ciia Tong cuc 0,034 mg/1
Truong Sa KTTV Viét Nam
1987-1995 Ving clra song Khao sat mau dat day Ham Ham luong du
Ctru Long lugng diu cao dan theo
6-8 ppm danh gia chung.
Théng 6- 2002  Ving venbd cita  Khdo sat bang thu Nghién 0,89 mg/l Ham Thoi gian ton tai
song vinh BicB6  clu bién Viét Nam tai mot lugng dau ngén
tram lién tuc trong 7 ngay. cao nhét
do duoc
2001-2005 Vinh Béc Bo theo  Khao sat biang tdu Nghién 0,57 mg/l  Gia tri liy
Mua hé- mat rong voi ctru bién Viét Nam trung binh
Thang 6-2002  nhiéu tram do. cho nhiéu
tram
trong vinh
Bic Bo
2001-2005. Vinh Bic Bo Khao sat bang thu Nghién 041 mg/l  Giatrilay O nhidm dau
Mua dong- ctru bién Viét Nam trung binh  vao mua hé cao
Thang 1- 2003 chonhiéu  hon mua dong
tram
trong vinh
Béc Bo
2001-2005 Trung Trung Bo Khao sat bang thu Nghién 0,13 mg/l  Trung
Mua hé- Thang ciru bién Viét Nam binh 15
6 va thang 7 tram
2001-2005. Trung Trung B Khao sat bang thu Nghién 0,04 mg/1 Trung
Mua déng- ctru bién Viét Nam binh 16
Thang 11 tram
2001-2005 Nam Trung Bo Khao sat bang thu Nghién 0,20 mg/1 Trung
Muia Thu- ctu bién Viét Nam binh cua
Thang 9-10- 8 tram
2005
2001-2005 Nam Trung Bo Khéo sat bang thu Nghién 0,22 mg/l  Trung
Mua dong- ctru bién Vigt Nam binh cua
Thang 12 -2005 8 tram
2001-2005 Viing bién Pong Khao sat bang thu Nghién 0,35 mg/1 Trung
Mua Thu- Nam B¢ va Tay ciru bién Viét Nam binh cta
Thang 9-10- Nam 22 tram
2004
2001-2005 Ving bién Péng  Khao sat bing tdu Nghién 0,16 mg/l Trung
Mua Déong- Nam B¢ va Tay ctru bién Vigt Nam binh cua
Thang 12-2004  Nam 16 tram

1.2. Mjt 56 két ludn vé hi¢n trang 6 nhiém dau khu v thém luc dia, ven bo, civa séng

Viét Nam

. Ham luong dau trong nudc bién tir ngoai khoi ving thém luc dia dén cac ving ven bo,
ctra song theo két qua phan tich cta tiu nghién ctru bién cia CHLB Nga va tau Nghién ctru
bién Viét Nam thay doi trong khoang 0,1 — 0.89mg/l. Cao nhit 1a 0,89mg/l qua phén tich
mau tai mot tram lién tuc ven bo vinh Bic B vao thang 6 nam 2002. Két hop véi cac két
qua do dac khac c6 thé bd sung mot s6 nhan xét dudi day.
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. Tuy nhién theo két qua quan tric va phan tich ciia cdc hé thong do dac tirc thoi khéc tai
céc ving ven bo, cira song bén cang da thu duoc mau v6i ham lugng dau rat cao. Tai clra
Diém Dién - Thai Binh va Bén Binh - Hai Phong ham lugng dau téng cong do dugc dao
dong trong khoang 0,658 — 2,816 mg/1 ( Nguyen T Dan va Nguyén Hong Phuong 2000),
mac du ham lugng dau 16n nay c6 thoi gian ton tai ngan nhung déy la ham luong dau 16n
nhit xuit hién ngoai cac ky xay ra su cb tran dau 16n da cong bd. Rét tiéc trong bao cio
nay chua cép nhat dugc ham luong dau téng cong tai mot sd tram ven bo trong dot ¢6 su
c¢b vang dau 16n xay ra vao dau nam 2007.

. Ham luong dau mua hé 16n hon ham luong dau mua dong
. Ham lugng dau giam dan tir ven bo vira song ra ngoai khoi.

. Ham luong dau giai doan 1987 -1995 ( D& tai KT 03 21)thap hon & giai doan 2001 —
2005 ¢ gung khu vuc bi@n. biéu nay dat ra nhiém vu can canh bao sém vé hién tugng 6
nhiém dau dang c6 xu thé gia ting.

- Ngoai cac tram ctra song, bén cang c6 ham luong dau kha cao so voi chuan nhu & ven bo
vinh Bac B9 1-1,5mg/l, trung binh 0,5mg/1 (B¢ tai KC 0917).

. Vng bién mién Trung va Déng Nam B¢ c6 d6 6 nhiém dau cao hon cac ving khéc ( 4)

. Nhiing nim gan day da xay ra rat nhiéu sy s tran dau c6 quy moé khu vuc nho tai cac
cang Viét Nam. Theo thong ké ciia S¢ KHCN va MT Thanh phé HCM giai doan 1984 -
1998 tai khu vuc song Nha Bé da xdy ra 5 sy ¢6 tran dau (3) Theo thdng ké ciia Trung tim
Nghién ctru va Tu van Moi truong bién cia Hoi bao vé thién nhién va méi trudng Viét
Nam giai doan 1987 — 1998 trén toan viing ven bd Viét Nam da xay ra 89 vu tran dau trong
do6 tai khu vuc cang Ba Ria — Viing Tau ¢6 17 vu chiém 19%. RS rang thiét hai do su cd
tran dau gay ra la rat 16n. Trong diéu kién phat trién kinh té bién hién nay, hoat dong tiu &
cang ngay mot gia ting, nhiéu kha ning gy 6 nhidm dau khong ké sy ¢6 tran dau ma con
tir cac nguyén nhan khac nhu d6 phé thai dau tu do, x4 dau, rira tiu.. tao nén sy gia ting 6
nhiém dau noi chung.. Dt ra van dé xiy dung cic bién phap tmg pho 1a rat can thiét.
Trong d6 chuan bi truéc cac md hinh mod phong qua trinh lan truyén dau véi cac diéu kién
thue té ciia mdi khu vuc bién 1a viéce rat nén lam.

3. M6 hinh mod phéng xac dinh qua trinh lan truyén diu — diéu Kién xac dinh nguon
goc dau tran voi khoi lwgng khac nhau

Nguyén ly chung dé phat trién cac mo hinh tinh toan mé phong qua trinh lan truyen dau
trén bién la giai hé phuong trinh truyén tai vat chat trong diéu kién chi phéi cta cac yéu to
dong luc dong troi bé miat. Cac md hinh nay da duoc cong b6 va ap dung kha rong rai
trong nhiéu khu vuc bién trén thé gioi. Van dé quan trong la su gan két cac mo hinh nay
v6i cac md hinh dong lyc dé c6 két qua cac kich ban vé du bao dong chay va diéu kién
phan bd gi6 khi hau tai vung bién quan tam. Bao cdo nay di dugc tap thé cac tac gia thuge
Trung tam KTTV, Bién trién khai ap dung mé hinh mé phong dong troi bé mit Bién Dong
két hop vai cac s lidu gio thong ké tai 303 6 trén Bién Pong 1am sé liéu dau vao cho md
hinh mé phong lan truyén vat chat diu. Béo céo chi tip trung mé ta chung cac két qua trién
khai ban dau, mé phong cho mét ving ven by Viét Nam.

3.1. Téc dé va huéng gié 12 thing tai cdc é trén ving Bién Pong, thém luc dia Viét Nam

Duéi day chiing t6i dua ra vi du vé cac ban dd phan bé gi6 tai cac 6 trén Bién Pong cua 4
thang dac trung 1, 4,7 va 10.
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Hinh 4. Ban d6 gi6 trung binh thang VII Hinh 5. Ban dd gi6 trung binh thang IX
(1969 -1998) ving Bién Dong (1969 -1998) ving Bién Pong

3.2. Lwa chon cdc bin do phin bo dong chdy gié va dong tréi bé mdt Bién Pong, thém
luc dia Viét Nam

Pé tao dicu kién thyc hién mo hinh mo phong du bdo, sy lan truyén 6 nhiém dﬁu trong do
vai tro du bao cac truong dong lyc la rat quan trong. Truong dong lyc chu yéu la truong
dong chay gi6 va truong dong chay tong cong phan bd theo do sau. Pap tng yéu cau nay
nhom nghién ciru chiing toi tap trung phat trién 02 mo hinh. M6 hinh du bao dong chay gi6
bé mit v4i cac diéu lién 6n dinh tac dong cua truong gié Bién Pong. M6 hinh thir 2 1a khai
thac img dung mo hinh dong chay Delft3D vao didu kién cua Bién Pong. Hinh 6 trich phan
két qua md phong truong dong chay gié ap dung cho luu vuc hep mién Trung trong diéu
kién gi6 mua 6n dinh trén Bién Pong. Thoi gian t6i chung t6i s& thuc hién ap dung ca hai
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mo hinh dé xac dinh truong dong chay gié trong cac diéu kién khic nhau cia truong gio
Bién Dong.

3.3. Lwa chon mé hinh mé phéng qiia trinh lan truyén diu

Mo hinh dugc Iya chon dya trén co so giai
phuong trinh truyén tai vat chit v6i sy tham
gia ciia cac tham sd ban dau dua vao nhu
dong chay, ché d6 gi6 trung binh theo mua
nhu trong muc 2.2 md ta & trén va cac tham
s6 khéc lién quan dén ngudn dau, sé luong, e
vi tri xay ra sy sd. Mo hinh dap tmg duoc
trong diéu kién di biét rd vé ngudn dau va
uée luong thoi gian xay ra sy c6. Tuy nhién
trong thyc té nhiéu truong hop khong rd
rang ngudn 6 nhiém dau va chi biét thoi gian
xuét hién cac san phém 6 nhiém du tai cac
ving bo. Trong trudng hop d6 can phai thyc
hién nhiéu kich ban mé phong khac nhau vé
khéi lwong ngudn dau, vi ri gia dinh noi xay
ra su ¢d va thoi gian lan truyén t6i vi tri phat
hién ra san pham 6 nhiém tir dau.
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o
01De wi PR

Hién tai ching t6i da hoén thanh budc thu
nghiém moé phong sy co tran dau trong khu el =hi Doe — ozm/e
vuc hep va xdy dung cac kich ban dé xac mene DM s

dinh nguoc lai kha ning ngudn xay ra su cd.

Mo hinh thir 4p dung du bao cho khu vuc
canh Thi Vai trong cac diéu kién c6 tinh gia
dinh. Két qua mé phong du bao thé hién trén
céc Bang két qua 1 va 2.

Hinh 6. Két qua (mg dung mé hinh md phong
truong dong chay gié cho luu vuc mién Trung

(Tham khéo phan demo ctia mé hinh)
Qil Spill Model
1. Volume of Oil Spill in Cu.m?

2. Seasonal Clasification Acorrding to months: (1) DEC-FEB; (2) MAR- MAY; (3)
JUN- AUG; (4) SEP- NOV. Which season number?; Oil Spill Source, Oil Spill
season, Oil spill location? Wind, Current Rank?

RUN (demo)
4. Results. The Tables of the result calculating

Vi du trinh dién Bang két qua dy béo lan truyén 6 nhiém diu Bang 1 va Bang 2

Bang 1. OIL SPILL MODEL
OIL FIELD: Cang Thi Vai SEASON: JUN-AUG
PREDICTED PREDICTED SLICK OIL SLICK SLICK

TIME CURRENT WIND LOCATION MOVEMENT RADIUS AREA
(HR) (CM/S) (M/S) X(km) Y (km) (KTS) (M) (SQ.KM)

0 21.6 NE 3.89 W 35.00 40.00 0.61 ENE 88.72 0.025



3 24.9 NNE 2.86 W 36.37 41.19 0.60 NE 160.38 0.081

6 13.8 NNE 1.00 S 36.88 42.40 0.33 NNE 259.82 0.212

9 9.7 ENE 2.86 E 36.88 42.84 0.09 N 352.17 0.390

12 19.3 NE 4.12 ENE 36.88 43.24 0.19 N 436.97 0.600
15 24.9 NNE 3.72 NE 36.85 44.06 0.28 N 516.58 0.838
18 13.8 NNE 3.00 N 36.95 44.50 0.10 ENE 592.27 1.102
21 9.7 ENE 3.72 NW 37.75 44.25 0.38 ESE 664.86 1.389
24 19.3 NE 4.12 WNW 39.29 44.45 0.58 ENE 734.89 1.697
27 27.0 N 2.86 W 40.47 45.74 0.58 NNE 802.77 2.025

30 17.7 NNW 1.00 S 40.44 47.18 0.41 NNW 868.78 2.371
33 7.0 N 2.86 E 39.91 47.85 0.25 NW 933.15 2.736

36 19.3 NE 4.12 ENE 39.90 48.25 0.19 N 996.08 3.117
39 24.9 NNE 3.72 NE 39.88 49.07 0.28 N 1057.71 3.515
42 13.8 NNE 3.00 N 39.98 49.51 0.10 ENE 1118.16 3.928
45 7.0 N 3.72 NW 40.42 49.41 0.19 E 1177.54 4.356

48 17.7 NNE 4.12 WNW 41.42 49.83 0.45 NE 1235.94 4.799
51 29.0 N 2.86 W 42.18 51.35 0.61 NNE 1293.43 5.256
54 20.1 NNW 1.00 s 42.06 52.90 0.45 NNW 1350.09 5.726
57 9.1 N 2.86 E 41.44 53.68 0.30 NW 1405.96 6.210

60 19.2 N 4.12 ENE 40.80 54.42 0.36 NW 1461.10 6.707
63 29.0 N 3.72 NE 40.14 55.58 0.46 NNW 1515.56 7.216
66 16.0 N 3.00 N 39.90 56.24 0.11 N 1569.37 7.737

69 9.1 N 3.72 NW 40.36 56.22 0.16 E 1622.57 8.271

72 19.2 N 4.12 WNW 41.26 56.75 0.45 NE 1675.20 8.816
75 29.0 N 2.86 W 41.99 58.31 0.61 NNE 1727.28 9.373

78 20.1 NNW 1.00 s 41.87 59.86 0.45 NNW 1778.84 9.941

81 11.1 N 2.86 E 41.38 60.72 0.29 NNW 1829.91 10.520

84 22.0 NNE 4.12 ENE 40.95 61.57 0.37 NNW 1880.51 11.110
87 31.0 N 3.72 NE 40.49 62.85 0.46 NNW 1930.66 11.710

90 21.2 N 3.00 N 40.17 63.74 0.21 NNW 1980.38 12.321

93 11.1 N 3.72 NW 40.54 63.95 0.23 ENE 2029.69 12.942

96 22.0 NNE 4.12 WNW 41.64 64.60 0.53 NE 2078.60 13.573
99 31.0 N 2.86 W 42.57 66.27 0.67 NNE 2127.12 14.215

102 21.2 N 1.00 S 42.66 67.94 0.48 N 2175.29 14.866

105 11.1 N 2.86 E 42.23 68.84 0.29 NNW 2223.10 15.526

108 22.0 NNE 4.12 ENE 41.80 69.69 0.37 NNW 2270.57 16.196
111 31.0 N 3.72 NE 41.28 70.97 0.48 NNW 2317.71 16.876
114 21.6 NNW 3.00 N 40.84 71.87 0.23 NNW 2364.53 17.565
117 11.0 N 3.72 Nw 41.11 72.08 0.20 ENE 2411.05 18.263
120 21.6 NNE 4.12 WNW 42.11 72.73 0.50 NE 2457.27 18.969
123 31.0 N 2.86 W 42.93 74.41 0.66 NNE 2503.20 19.685

126 21.6 NNW 1.00 S 42.91 76.08 0.49 NNW 2548.85 20.410
129 11.0 N 2.86 E 42.37 76.99 0.31 NW 2594.23 21.143

132 21.6 NNE 4.12 ENE 41.83 77.84 0.38 NNW 2639.35 21.885

Bang 2. OIL SLICK MODEL
EVAPORATION, DISSOLUTION, EMULSIFICATION AND AUTO-OXIDATION OF OIL
OIL SOURCE: 114 44'30''E, 5 10'30''N SEASON: NE MONSOON

HEAVY OIL TOTAL CUMU-

GASOLINE KEROSENE DIESEL OIL RESIDUAL OIL LATIVE
TIME C5-C10 C10-Cl2 C12-C20 C20-C40 >C40 MASS LOSSES
(HR) (TONS) (TONS) (TONS) (TONS) (TONS) (TONS) (TONS)

0 4.750 9.500 14.250 14.250 4.750 47.500 0.000
3 3.850 8.902 12.572 14.248 4.750 44.322 3.178
6 3.341 8.341 11.092 14.246 4.750 41.769 5.731
9 2.831 7.816 9.785 14.243 4.750 39.425 8.075
12 2.269 7.324 8.632 14.241 4.749 37.214 10.286
15 1.805 6.862 7.615 14.238 4.749 35.269 12.231
18 1.476 6.429 6.717 14.235 4.749 33.607 13.893
21 1.196 6.024 5.925 14.233 4.748 32.126 15.374
24 0.945 5.644 5.226 14.230 4.748 30.792 16.708
27 0.765 5.288 4.609 14.227 4.748 29.636 17.864
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30 0.665 4.954 4.064 14.224 4.747 28.654 18.846
33 0.564 4.641 3.583 14.221 4.747 27.756 19.744
36 0.450 4.347 3.159 14.218 4.746 26.920 20.580
39 0.356 4.072 2.784 14.214 4.746 26.173 21.327
42 0.290 3.815 2.454 14.211 4.745 25.515 21.985
45 0.234 3.573 2.162 14.208 4.745 24.921 22.579
48 0.183 3.346 1.904 14.204 4.744 24.382 23.118
51 0.147 3.134 1.676 14.201 4.744 23.901 23.599
54 0.126 2.935 1.475 14.198 4.743 23.477 24.023
57 0.106 2.748 1.297 14.194 4.743 23.088 24.412
60 0.082 2.573 1.140 14.190 4.742 22.728 24.772
63 0.063 2.409 1.001 14.187 4.741 22.402 25.098
66 0.050 2.255 0.878 14.183 4.741 22.107 25.393
69 0.038 2.111 0.770 14.180 4.740 21.838 25.662
72 0.027 1.975 0.674 14.176 4.740 21.591 25.909
75 0.019 1.848 0.589 14.172 4.739 21.367 26.133
78 0.015 1.729 0.513 14.168 4.738 21.164 26.336
81 0.010 1.618 0.447 14.164 4.737 20.976 26.524
84 0.005 1.513 0.388 14.161 4.737 20.803 26.697
87 0.000 1.414 0.335 14.157 4.736 20.643 26.857
90 0.000 1.322 0.289 14.153 4.735 20.499 27.001
93 0.000 1.236 0.247 14.149 4.735 20.366 27.134
96 0.000 1.155 0.210 14.145 4.734 20.243 27.257
99 0.000 1.078 0.178 14.141 4.733 20.130 27.370
102 0.000 1.007 0.148 14.136 4.732 20.024 27.476
105 0.000 0.940 0.122 14.132 4.732 19.926 27.574
108 0.000 0.877 0.099 14.128 4.731 19.834 27.666
111 0.000 0.817 0.078 14.124 4.730 19.749 27.751
114 0.000 0.762 0.059 14.120 4.729 19.670 27.830
117 0.000 0.710 0.043 14.115 4.728 19.596 27.904
120 0.000 0.660 0.027 14.111 4.727 19.526 27.974
123 0.000 0.614 0.014 14.107 4.727 19.461 28.039
126 0.000 0.571 0.001 14.102 4.726 19.400 28.100
129 0.000 0.530 0.000 14.098 4.725 19.353 28.147
132 0.000 0.492 0.000 14.094 4.724 19.310 28.190
Point of landfall:
X-Coordinate = 41.47 kilometers
Y-Coordinate = 78.69 kilometers

Time of landfall = 134 hours
Radius at landfall = 2669.29 meters
Area at landfall = 22.38 sqg. km.

4. Két luan

Tinh trang 6 nhim dau ving bién Viét Nam c6 xu thé gia ting 5 rét, ké ca & ving xa bo
thudc thém luc dia qua sb liéu thong ké khao sat trong nhiéu giai doan tir 1987 dén 2006.
Ving ven bd cira séng, bén cang tinh trang 6 nhidém dau gia ting & mic d6 nhanh, & tinh
trang bao dong. O nhiém dau trén ving bién Viét Nam thay doi theo mua. Cac chi sd 6
nhiém ngay mot gia ting, d6 1a diéu can dugc tap trung xay dung cac bién phap ngin ngira
som.

Can phan biét 10 rang qua trinh danh gia 6 nhiém dau noi chung véi viéc danh gia tryc tlep
vao timg su ¢ tran dau. Sau khi da tong quan tinh trang 6 nhiém dau noi chung ving bién
Viét Nam, bao cao tap trung vao ndi dung cua mot mo hinh tinh toan, mé phong qua trinh
lan truyen dau theo cac su cb V61 myc tiéu dong gop mo rong cac tiéu chi khoa hoc xac
dinh ngudn giy 6 nhiém dau xdy ra trén ving Bién Pong anh huéng dén ven bd Viét Nam.
Co s& khoa hoc dé xac dinh ngudn 6 nhiém dau 1a xay dyng hoan chinh mé hinh mé
phéng, du bao. Thyuc hién bai toan xudi tirc 1a thuc hién cac du bao moé phong theo cac kich
ban vé toa do xuat phat ngudn 6 nhiém. Két qua thyc hién cic phuong 4n theo kich ban
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téng két ra thoi gian lan truyén 6 nhiém, khéi lugng, dién tich 6 nhiém, cdc chit thanh
phan 6 nhiém... Dya vao cic két luan nay s& gop phan dinh ra nguon gbc giy 6 nhiém. Bai
toan ngugc vé xac dinh ngudn gy 6 nhidm mang tinh chat thuc nghiém s& déng gop kiém
nghiémbai toan giai nguoc theo cac mo hinh 1y thuyét.

Pé xay dung duoc mot mo hinh mé phong c6 do chinh xéc cao can phai c6 mé hinh chuan
duoc kiém nghiém thuc té. Mat khac phai xay dung duoc cac bd sb liéu khi hau Bién bong
c6 d6 dam bao nhat dinh. Do vay viéc khai thac cac ngudn s6 liéu phai cé tinh phap 1y va
¢6 d6 chinh x4c cao nhét hién hanh & Viét Nam.

Nhom nghién ctiru mé hinh mé phong lan truyén 6 nhiém dau khi c6 su ¢d dang trién khai
cac phﬁn viéc tiép theo dé hoan hién mo hinh c6 thé ap dung vao thyc té sy ¢d tran dau,
trudc mat 1a tai cac ving cang Viét Nam.
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