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MO PHONG CAC KICH BAN TRAN DAU KHU VUC CANG HA BOAN -
HAI PHONG

Lé Blrc Cwong, Pham Hai An, Tran Anh T
Vién Tai nguyén va Moi truong bién, VAST

Tom tat: Cang Ha Poan |a mot trong nhitng cang xudt nhap dau quan trong clia
thanh phd Hai Phong trong thoi gian téi. Cac kich ban mé phdng tran
dau véi khdi lvgng 1a5.000 tan, loai dau DO theo dac trung mua va thay
trieu. Céc két qua nhan duoc, trong cac phatriéu |én, sau khi s cd xay ra
thi toan bd vét dau di chuyén vé phia thwgng ngudn sdng Cam, sau do di
chuyén trd lai ra phia ha ngudn trong pha triéu xudng. Khi sy ¢d tran dau
xay ratrong phatriéu xuéng, toan bd vét dau di chuyén ra phiangoai clra
song Cam. Sau khi ra phia ngoai vét dau nhanh chéng mé rong va anh
hwdng chl yéu dén khu vuc déng nam Cat Hai, clra song Lach Tray va
Xung quanh ban dao Binh Vi, trong cac pha triéu |én vét dau di chuyén
chd lai vao hau hét cac sdng va mdt phan di chuyén sang vinh Ha Long
nhung ham lwong da suy giam dang ké. Trong mua kho, vét dau ton tai
lau hon va anh huéng sdu vao bén trong cac sdng so véi mua mua. Trong
mua mua, do lwvu lvgng nwéc clia cac sdng Idn hon so véi mua khd, nén
lwvgng dau do ra bi day manh ra phiangoai bién va khéng con anh huwdng
nhiéu dén khu vuc bén trong sdng trong phatriéu Ién. Quatrinh phat tan
va lan truyén dau tir thoi diém phét sinh s ¢d chi dién ra trong khoang
13 ngay trong mua khd, va 8 ngay khi sy cb xay ra vao mua mua.

T khoa: M6 phdng, Kich ban tran dau, Cang Ha Boan — Hai Phong

SIMULATION SCENARIOSFOR OIL SPILL INTHE
HA DOAN PORT - HAI PHONG, VIET NAM

LeDuc Cuong , Pham Hai An, Tran Anh Tu
Institute of Marine Environment and Resources, VAST
E-mail: cuongld@imer.ac.vn

Abstract: Ha Doan port has been considered as the key import/export for
petroleum of Ha Phong city in the future. Scenarios of oil spill
simulation with 5.000 tons of DO oil dispersal and based on seasonal and
tidal characteristics. The results show that, in the flood-tide phase, after
the incident, al oil floating moves inward Cam river, then moves back
outward in the ebb-tide phase. When oil spill occurs in ebb-tide phase,
al floating oil moves outwards Cam estuary. After that floating oil
expands rapidly and affects to major areas of the southeastern of Cat Hai
Island, Lach Tray estuary, around of Dinhvu peninsula, respectively. In
the flood-tide phases, floating oil moves back into the rivers and small
amounts spread to Ha Long bay. However, the volume has declined
significantly. In dry season, floating oil that lasts longer and to affect
deep inside the rivers compared to the rainy season. In rainy season,
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discharge of the rivers is greater than that in the dry season. Thus, ail
will be pushed out towards the sea and no longer to affect the area within
the river. The process of dispersal and spread of oil takes place in about
13 days in the dry season, and 8 days after the incident occurred in the
rainy season.

Key words: Smulation, Oil spill, Ha Doan Port, Hai Phong, Viet Nam

l.GIOI THIEU

Cung v6i sy phét trién kinh té xa hoi ctia dat nudc, lugng hang hda qua cac cang
bién hang nam khong nglrng tang lén. Theo d6 la sy tdng Ién vé mat do clia cac
phuong tién giao thdng thly, trong d6 c6 cac tau tré dau. Néu xay ra s ¢d tran
dau do céc tau ndy gy ra chic chan s8 cd céc tac dong rat [on dén moi trudng
sinh thai vata nguyén sinh vat bién cltia khu virc. D€ danh gia pham vi anh hwéng
cla dau tran ra khu vuc clra sdng Bach Dang sau khi xay ra sy ¢d tran dau, mot
mo hinh toan da dwoc &p dung dé mo phong sy lan truyén va bién doi clia vét dau
trong trvong hop xay ra sy ¢b tran dau gid dinh vao mua khoé (03 nam 2010) va
mua mua (thang 08 nam 2010). Bai bao nay trinh bay tom tat cac két qua tinh toén
dv bao qua trinh lan truyén dau khi xay ra sy ¢d tran dau tai khu vuc clra song
Bach Péng. Pay la mot phan trong két qua thuc hién dy an danh gia tac dong moi
tredng tai khu vuc cang Ha Boan - Hai Phong.

QUANG NINH

Hinh 1: Vi tri gid sir xay ra sy c6 tran dau (cAng Ha Boan)

Thong s6 tinh toan gid thiét laloai dau tran 1a DO (Fuel Qil), cé ty trong la
850kg/m?®, d6 nhét 148,10°° m?/s, khéi luong d6 xudng 1&5.000 tén. Thoi gian tinh
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toan gia dinh cho hai mua (mua khé vao 03/2010 va mua mua vao 08/2010). Theo
cac phatriéu xudng valén.Vi tri gia thiét xay ra sy co tran dau thudc khu vuc cod
toa do nhu sau: vi do (tr 20°51°14.53’’N dén 20°51°16.27°’N) va kinh do (tir
106°44°29.59°’E dén 106°44°33.12"’E , Hinh 1).

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Tai liéu sir dung

Céc tai liéu chinh dwoc s dung bao gom: céc tai liéu vé dia hinh dwdng bo khu
virc clra song ven bién Hai Phong, bd so liéu vé khi twong (gid, birc xa mat troi),
cac bd 6 liéu vé thay van, thay hoéa (lvu lwgng nuwéc sdng, nhiét do, dd mudi), sb
liéu vé muc nwdc vabd cac hang sd diéu hoa thiy triéu.

2. Phuong phap nghién ctru

Ap dung md hinh toan Delft3D trén co s& st dung két hop cac module thiy dong
lvc (Delft3D-Flow) va module lan truyén vat chat (Delft3D-Part) la phwong phap
chinh dé mo phong di bao qua trinh lan truyén dau & khu vic. M6 hinh tran dau
nam trong module Delft3D-Part. Day 14 module tinh toan va md phéng su di
chuyén, phan bo vabién doéi cla vat chat duwa vao thiy virc tlr mdt ngudn lién tuc
(hodc tai mot thoi diém bat ky). Véi gia thiét dau duoc dua vao thly vuwc tlr mot
ngudn lién tuc hodc tic thdi, pham vi lan truyén clia dau dugc xac dinh bang
phuong trinh (Fay vaHoult, 1971).
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Trong do:Vo - thé dau tran ban dau (m3); pw- ty trong cla dau (kg/m3); po-
ty trong cla nuéc (kg/m3); g — hang sb hdp dan (M/s2); vy~ d0 nhot cla nudc;
k1,ko — hang 0 Fay.

To6c do lan truyén clia dau Q(kg/m2/s) duoc xac dinh theo phwong trinh sau:

d e dax
Q= j Q(d)dd = j C"D2%F, N(d)ddd
dmin dmm
V6i: Q(d) latbe dd lan truyén cla giot dau duong kinh d (kg/m2/s); dmin —

duong kinh giot dau nhd nhat (m); dmax — duong kinh giot dau 16n nhét (m); C” -
hang sb hiéu chinh (phu thudc vao tirng loai dau); N(d) — ham phan bb kich thuéc
cla phan tr dau; De - tiéu hao clia nang lvgng song trén mot don vi dién tich bé
mat (J/m2); Fwc — s song do trén mdt chu ky sdng
3. Diéu kién bién
Digu kién bién thily dong lwc: tai bién md phiabién gdm bd hang s diéu hoa voi
08 song chinh (Q1,01,K1,P1,M2,N2,S2,K2) dwgc trich xuat tr c& s& dir liéu
FES2004. S6 liéu nhiét mudi, lvu lvgng nuwéce tai cac bién song gom sO liéu luu
lvong nuéc trung binh mia ctia sbng Cam, sdng Bach Bang, song Lach Tray duoc
tong hop tinh todn qua s6 liéu clia dé tai “Nghién clru tng dung hé thng mé hinh
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thly nhiét dong lvc-sinh théi bién phuc vu nghién clru va quan |y tai nguyén bién
vung ven bo Viét Nam” do Vién Ta nguyén va Moi treong bién thyc hién. So
liéu gi6 la 6 liéu gié trung binh mua nhiéu nam duoc lay tir sb liéu do dac tram
Hon Dau. Diéu kién bién mé dun tran dau: khéi lvong dau tran 1a 5000 tan, loai
dau DO, sy cd tran dau xdy ra tai khu vec cdng Ha Doan cd toa dd
(106°44°29,59”°E; 20°51°16,53’’N). SO liéu gi6 trong md dun tran dau la so liéu
0i6 trung binh mua nhiéu nam duoc lay tir sO liéu do dac tram Hon Dau.

1. KET QUA NGHIEN CUU
1. Lan truyén dau khi s ¢d xay ratrong mua kho
1.1. Sr c6 tran dau xay ra trong pha triéu xudéng

Thoi diém xay ra sy ¢d tran dau giad dinh la khodng thoi gian trung véi pha triéu
xuéng.
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Hinh 2 : Sy ¢6 tran dau xay ratrung véi phatriéu xuéng (mua kho)

Sau 05 git xay ra sy ¢d, vét dau da di chuyén ra khu virc cang Dinh Vi sau
d6 tiép tuc md rong va di chuyén ra phia ngoai. Ham lugng dau tai thoi bat dau
xay rasy ¢ dat giatri cao nhat khoang 35 kg/m?, sau 02 gi¢r di chuyén rakhu vuc
phiangoa chiu tac dong clia ca sdng CAm va sdng Bach Bang nén ham lugng dau
da suy giam dang ké, va dat gia tri |6n nhat 1a 8-9 kg/m?, sau 06 gid ham lvong
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dau 1¢n nhat chi con khoang 0,8-0,9 kg/m? va tap trung chli yéu & khu virc cang
Binh Vi (Hinh 2). Sau 12 gio xay ra sy ¢d (Hinh 2), vét dau da lan ra khu vic
Lach Huyén va phia tady Cét Hai nhung ham lwong dau van dat gia tri cao nhét &
khu vuc cang Binh Vi (0,2-0,3 kg/m?). Sau 24 git xay ra st ¢6, trong pha triéu
|én, vét dau d& phan tan vadi chuyén sau vao bén trong sbng Cam, Bach Dang
v6i ham lugng khoadng 0,1-0,2 kg/m?, vamot phan nhd di chuyén vao khu vuc clra
song Lach Tray.

Du6i tac dong cuia diéu kién thiy van va ché dd gio, qua trinh phan tan dau
tiép tuc dién ra va tac dong trén mdt quy md réng nhung chi yéu & khu viec Cang
Dinh Vi va di sau vao trong sdng Cam, sdng Bach Bang, mot phan dau phan tan
& khu vuc clra sbng Lach Tray, Trang Cét, Hai Thanh, tuy nhién ham lvgng dau
da suy giam dang ké. Qua trinh phét tan va lan truyén dau chi dién ra trong
khoang 13 ngay trong khu vuc tinh toan.

1.2. Sy ¢b tran dau xay ra trong phatriéu [én

Thoi diém xay ra sy co tran dau gia dinh la khoang thoi gian tring véi phatriéu
|én. Sau khi lwong dau do xudng thi toan bd vét dau di chuyén vao phia trong.
Ham lvong dau tai thoi bat dau xay ra sy cd dat gia tri cao nhat khoang 40-42
kg/m? (Hinh 3), sau 02 gi® xay ra su cd toan bd vét dau di chuyén vao phi trong
dén khu virc B&n Pha Binh véi ham luong cao nhét khoang 8-10 kg/m?, 10c ndy 1a
thoi diém dinh triéu nén vét dau tap trung & day, sau do di chuyén trd lai ra phia
ngoai trong phatriéu xuéng.
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Hinh 3: Sy cb tran dau xay ratrung voi phatriéu Ién (muakho)

Du6i s anh hudng clia ché do dong Iuc ving clra sdng Bach DBang két hop
V(i tdc dong cla gio, sau khi lvgng dau di ra khu vuc Cang Binh Vi thi bi phan
tan manh mé trén pham vi rong, va cac quy luat phan tan vakhoang thoi gian dién
bién clia vét dau tran twong doi giong véi s co tran dau trong phatriéu xudng.

2. Lan truyén dau khi s c6 xady ra trong mua mua
2.1. Sy c6 tran dau xay ra trong pha triéu xuéng

Thoi diém xay ra sy c0 tran dau gia dinh khoang thoi gian trung véi pha triéu
xubng. Ham lwong dau tai thoi bat dau xay ra sy cd dat giatri cao nhét khoang 35
kg/m? (Hinh 4), sau 03 gi¢ di chuyén ra khu vic phia ngodi chiu tac dong clia ca
sbng C4m va sbng Bach Bang nén ham luvong dau da suy giam dang ké, va dat gia
tri 16n nhat 1a 1,5-1,6 kg/m?, sau 12 gi& toan bd vét dau di chuyén ra phia ngoai
clra va khu vuc phiatay nam Cat Hai, véi ham luvgng dau I6n nhat chi con khoang
0,10-0,12 kg/m* (Hinh 4). Vét dau tiép tuc m& rong va lan ra khu vuc cira song
Lach Tray, D6 Son, Lach Huyén, Bén Gét vaphiatay Céat Ba
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Hinh 4: Sy cb tran dau xay ratrung voi phatriéu xuéng (mua mua)

Trong mua mua, do lvu lwong nwdc clia sdng sdng Cam va sdng Bach Bang
Ién hon so v&i mua khd, nén lvgng dau do ra bi day manh ra phia ngoai clra song
bach Bach Bang, va tdc dong chi yéu & cac khu vuc phia ngoai nhe clra sbng
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Lach Tray, phiatdy nam Cat Hai va mo6t phan tan t¢i khu vuc Bén Gét, Vinh Ha
Long. Trong mua mua, qua trinh phét tan valan truyén dau tir thoi diém phét sinh
s ¢d chi dien ratrong khoang 8 ngay.

2.2. Sy ¢c6 tran dau xay ra trong pha triéu Ién

Thoi diém xay ra sy co tran dau gia dinh la khoang thoi gian tring véi phatriéu
Ién. Sau khi lvgng dau dé xudng thi toan bd vét dau di chuyén vao phia trong,
ham lvong dau tai thoi bat dau xay ra sy cd dat gia tri cao nhat khoang 40-42
kg/m?. Sau 02 gitr xay ra sy cd toan bd vét dau di chuyén vao phi trong dén khu
vuc Mday Chai véi ham luvgng cao nhat khoang 12-13 kg/m2 (Hinh 5), IGc nay la
thoi diém dinh triéu nén vét dau ton tai & khu viec ndy mot khoang thoi gian sau
d6 bat dau di chuyén tré lai ra phia ngoai. Dudi st anh hwdng clia ché do dong luc
vlng clra sdng Bach Bang két hop véi tac dong cla gid, sau khi lvong dau di ra
khu vuc Cang Binh Vi thi bi phan tdn manh mé trén pham vi rong ra phia ngoai
clra, va cac quy luat phan tan va khoang thoi gian dién bién ctia vét dau tran twong
doi gibng véi sy ¢co tran dau trong pha triéu xudng.
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Hinh 5: Sy ¢6 tran dau xay ratring véi phatriéu 1én (mua mua)

Sv ¢b tran dau trong phatriéu 1én khac véi phatriéu xudng la lugng dau sau
khi phét sinh su ¢ thi phat tan va di sau vao trong séng Cam, tac ddong manh &
cac khu vuc bén trong, sau khi di ra ngoai khu virc Cang Binh Vi thi céac co ché
lan truyén tuong tv nhu pha triéu xudng ra cac khu vuc 1an can.
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V. KET LUAN

Céc két qua mé phéng va du bao lan truyén dau khi xay ra sy ¢ & khu vuc
cang Ha Boan - Hai Phong da cho thay su lan truyén dau khi xay ra su c6, pham
vi &nh huéng clia dau tran trong cac phatriéu [én va xudng. Su ¢ tran dau xay ra
trong pha triéu xuéng, vét dau nhanh choéng di chuyén ra phia ngoai clra va anh
hwédng manh & khu vuc ban dao Binh Vi va phia tdy nam Cé Hai, sau dé lan
truyén va phan tan trén pham vi réng du6i tac dung clia ché dong dong luc vung
clra sbng Bach Dang, st ¢d tran dau trong pha triéu 1én lvong dau sau khi phét
sinh sy cb thi phat tan va di sdu vao trong séng Cam, tdc dong manh & cac khu
vuc bén trong, sau khi di ra ngoai khu virc Cang Binh Vi thi cac co ché lan truyén
twong tv nhw pha triéu xudng ra cac khu vuec 1an can. Trong mua mua, do luu
lvong nuée clia sdng sdng Cam va sdng Bach Bang 16n hon so vai mua khd, nén
lvong dau d6 rabi ddy manh ra phiangoai cira sdng bach Bach Pang, va tac dong
cht yéu & cac khu virc phia ngoai nhu ctra song Lach Tray, phia tay nam Cat Hai
vamot phan tan téi khu vic Bén G6t, Vinh Ha Long. Trong mua mua, qua trinh
phét tan va lan truyén dau tir thi diém phét sinh s ¢6 chi dién ra trong khoang 8
ngay.
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