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Tém tat: Van dé xa thai gdy 6 nhidm méi truong bién cia cong ty Formosa Ha Tinh dang la chu
dé nong trong nhitng ngay gan day. Viéc ca ting day chét hang loat dat vao bd 1a biéu hién dau
tién va 13 mot trong nhitng su viéc dang quan tdm nhat cia sy kién nay. Dong chay day dugc danh
gia 1a nguyén nhan chinh phat tin dong doc td tir noi xa thai dén méi truong xung quanh, lam chét
ca tang day. Nghién ctru nay ung dung Hé thong mé hinh dai duong quy mé ving ROMS
(Regional Ocean Modeling System) dé moé phong truong dong chay day khu vuc bién Bic Trung
B6 v6i muc dich: md phong truong dong chay ddy ¢ khu vuc nay trong nam va giai thich con
duong di chuyén cua doc t6 vao thang 4 - thoi gian bat ddu sy kién xa thai giy 6 nhidm bién

nghiém trong.

Tir khéa: Dong chay day, ROMS, 6 nhiém bién, Formosa.

1. Dit van dé

Vao thang 4 nim 2016, hién twong rat nhidu
ca bién chét hang loat roi troi dat vao bo tai
vung bién Viing Ang - Ha Tinh gy x6n xao du
luan. Hién twong nay sau dé lan ra ving bién
Quéng Binh, Quang Tri, Hué. C6 noi mdi ngay,
ngu dan doc bo bién v6t duge hang tin ca chét.
Theo phan tich, ca nudc bién 15n nudc dam
Lang C6 - Hué déu bi 0 nhiém, nong do PO,
(chi tiéu pht dudng) ¢ tang day gip doi chi s6
cho phép, lam ting d6 pH trong nuéc, nhidu
kha nang day la nguyén nhan lam ca chét hang
loat. Ngoai ra tao bién phat trién manh, cong
v6i khi doc khién ca thiéu oxy. Tir cac két qua
phan tich, kha niang c4 chét do dich bénh da
dugc loai bo [1]. Ngay 30/6/2016, két luan
chinh thtc tir chinh phu Viét Nam vé nguyén
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nhan cua su viéc ndy la do nhitng vi pham va sy
¢b trong qua trinh thi céng van hanh thu
nghiém t6 hop nha may cia cong ty Formosa
Ha Tinh [2].

Qua thyc té hiu hét ca chét dat vao bo 1a cac
loai c4 ting day, co thé thiy doc t6 tir ngudn xa
thai theo truong dong chay day di xa. Du co
nhiéu nguyén nhan lan truyén chit 6 nhiém,
nghién cru ndy s€ quan tam dén nguyén nhan lan
truyén doc t boi dong chay day. Nghién ciu
nay tng dung Hé thong mo hinh dai duong quy
md vung ROMS (Regional Ocean Modeling
System) dé mo phong trudng dong chay day khu
vire bién Bic Trung Bo voi muc dich mang dén
mot cai nhin toan canh vé ché do dong chay day
¢ khu vyc ndy trong nam, dong thoi giai thich
con duodng di chuyén cia dong doc td theo dong
chay day vao thang 4 - thoi gian bét dau su viée
xa thai khi cong ty Formosa xa 300 tn hoa chat
nudc suc rira duong dng ra bién.
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Hinh 1. Vi tri cong ty Formosa trén ban db.

2. Gi6i thiéu vé hé théng mé hinh ROMS

H¢ thong md hinh dai duong quy md ving
ROMS (Regional Ocean Modeling System) giai
hé phuong trinh Navier - Stokes trung binh
Reynolds sir dung xap xi Boussinesq va xap xi
thuy tinh. H¢ phuong trinh dong lyc chu dao
nhu sau [3]:

Trong do:
8(qu) N G(uHZu) N a(VHZM) N G(QHZu)
ot ox oy os
o(H,v) 0o(uH,v) o(vH,v) 0(QH,v)
ot ox oy Os
0-—LP_8&py,
Po 05 p,
véi phuong trinh lién tuc:
o  O(Hpu) o(H,v) o(H,Q)
ot Ox oy os
va phuong trinh van chuyén v6 huéng:
O(H,C) 0(uH,C) o(vH,C) 0(QH,C) 3

+ + +
ot Ox Oy os

_fHZV

- u, v va Q: nhiing thanh phan cua vén
toc theo phuong ngang (x va y) va theo
phwong thing ding (theo hé toa do sigma, §)
tuong Ung;

- ¢ : do cao nudc dang mat thoang trung
binh séng;

- h: @6 sdu cua day bién duéi muc nudc
trung binh;

- H, : thanh phan ndi rong theo chidu thang
dung;

- f: tham $6 Coriolis; p: ap suét; £ mat
do tong cong; p, : mat do chuan;

-g: gia tdc trong truong; v: hé sd nhot
phan ta.

- C: yéu tb vat Iy quan tam (vi du: nhiét do,
d6 muoi, tram tich lo lung,...);

- C,,,.: cac thanh phan nguon sinh/mat

cua cac yéu to vat ly.

My 06 0 i v Oy
P, Ox Ox Os H, Os
u=-H2P g 06 0 i v oy
Py Oy Oy Os H, os
0, —~— v oC

__(CVW'___)—i_Csource
Os H, 0s
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- Gach ngang ¢ trén thé hién trung binh thoi
gian va dau nhay (*) thé hién nhicu dong roi.

Ham [p = f(C, p)] dé xac dinh phuong
trinh trang thai.

HE phuong trinh nay dugc khép kin boi
viée tham s0 hoa ung suat Reynolds va thong
lwong rdi ciia cac yéu td vat 1y:

u'w'z—KMé—u; v'w'z—KM@;
0z
c'w'=-K, 8,0
oz

Trong d6: K, - hé s6 nhét xody dbi véi
dong luong; K, - hé s6 khuéch tan X04ay ddi
voi yéu td vat ly.

M6 hinh st dung hé toa do thich tng dia
hinh vé1 ludi tinh cau trac. R(‘{i rac hoa cac
phuong trinh vi phan dugc tién hanh: theo
phuong ngang: luéi tinh Arakawa-C; theo
phuong thang dtng: ludi sigma.

3. Nguon so liéu sir dung

- Ngudn sé liu dia hinh: bd sb lidu
ETOTO2 - sb lidu dia hinh toan ciu véi do
phan giai 2°.

- Ngudn sb litu khi tuwong: bd sb lidu
COADSO05 - s6 liéu toan cau vé trung binh
thang cac thong luong khi twong bé mit bién
v6i d6 phan giai 0,5°. Ngudn sé liéu nay duoc
dung dé thiét 1ap truong luc tac dong cho md
hinh. Do khéng c6 ngudn sb liéu gié thuc do
hay du bao trong giai doan thang 4/2016 cua
khu vyc Bic Trung B9, bai bio chdp nhan
ngudn s6 liéu trung binh thang nhu trén lam dau
vao cho mo hinh.

- Nguon s6 liéu hai vin: co so dir lidu
WOA2009 - sb lidu toan cau trung binh théng
vé cac yéu t6 hai van véi do phan giai 1°
Ngudn s6 lidu nay ding dé thiét 1ap diéu kién bién
(nghién ctu nay st dung cac gia tri trung binh
thoi gian dai cac yéu t6 hai van cho toan bo khu
vue tinh) va diéu kién ban dau cho mé hinh.

4. Thiét 1ap va chay mé hinh
4.1. Chudn bi cdc file dau vao

Nghién cuu su dung bd cong cu
ROOMSTOOLS duoc viét theo ngon ngir
Matlab, v&i muc dich xay dung cac file dau
vao cho mé hinh [4]. Cac file s liéu st
dung 1am dau vao va dau ra trong mé hinh
ROMS dugc luu gitt theo dinh dang
netCDF (*.nc).

Mién tinh: kinh d¢: 106°E - 112°E; vi
do: 15°N - 19°N

Ludi tinh c6 do phan giai 1/8° (khoang 13.5
km), chia thanh 10 tang sigma va ting mat do
phan bd cac ting sigma day.

4.2. Cdc théng sé thiét lap

Nghién ctru st dung phuwong phap chay mo
hinh thoi gian dai, thoi gian chay trung binh
thang trong 2 nam, voi bd tham s6 duoc thiét
lap nhu sau: budc thoi gian: 600s; thoi gian
chay: 2 nam; mat do nudc: 1025 kg/m3; hé $6
kéo tai day: 0.0003 m/s [4]. M6 hinh st dung
diéu kién truot ty do dbi véi bién cing.

4.3. Chay mé hinh

Cac 1énh chay mé hinh trong h¢ diéu hanh
Linux:

- Lénh dich m6 hinh: $ bash jobcomp

- Lénh chay mo hinh: § csh run_rom.csh
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Hinh 2. Hinh trai: so do ludi Arakawa-C theo
phuong ngang. Hinh phai: lu6i ROMS
theo phuong thang dung.
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Hinh 3. Dia hinh khu vyc bién Bic Trung BJ.

5. Két qua

* Mua xudn (thang 4)

Vao mua xuan, voi dai dién thang 4 (hinh
4a), dong chay day tai khu vuc bién Bic Trung
Bo dat téc d6 dao dong trong khoang tir dudi
0.01 m/s dén 0.247 m/s. Dong chay toan ving
phan 16n déu cé tée do dudi 0.05 m/s, dic biét
tai khu vgc ven bo (tir bo ra khoi khoang 25
km) tir Ha Tinh dén Pa Ning, cho thiy dong
chay ddy tai ving nay yéu, va c6 hudng song
song bo di tir phia nam lén. Tuy nhién, cach bo
mdt khoang cach tim 25-50 km, mot dong chay
song song bd hudng tir bic xudng lai ¢ gia tri
16n hon dang ké, véi gia tri trong khoang tir
0.05 m/s dén 0.15 m/s. Dong chay & giita va
phia déng khu vuc co gid tri 16n nhét trong
ving, dac biét tai nhitng noi xuét hién lu6ng
dong chay theo hudng tir bic xudng nam. Khu
vuc phia dong bic co gia tri dat toi cuc dai (trén
0.2 m/s). Ton tai mot xody thudn tai khu vuc phia
dong bic Da Nang, ddy duoc danh gia 1a nguyén
nhén khién khu virc Da Ning it chiu anh huong 6
nhiém moi truong trong su kién xa thai.

Qua két qua thu duoc, c6 thé giai thich con
duong dong doc & di chuyén sau khi duoc xa
tir Ha Tinh nhu sau: dong doc t di chuyén theo
dong chay day gan bd v6i téc do trung binh
(0.05 m/s dn trén 0.1 ~m/s), theo hudng song
song bo, tir bac di xuéng nam, dong thoi cac
dong chay day ven bd véi gid tri van toe nho di

tir phia nam 1én khién dong doc t6 ludn quén
ven bd tir Ha Tinh dén Hué, giy anh hudng
nghiém trong dén sinh vat va méi truong. Dong
xody thuin gin Pa Ning dd gdp phan ngin
dong doc td giy anh huéng dén méi truong
bién ctia thanh phd nay, khién ving bién nay
gan nhu an toan trong thoi diém 6 nhidm ning
né nhat.

* Mua he (thang 7)

Dong chay day trung binh thang 7 (hinh 4b)
dai dién cho mua hé cho thiy, vao mua hé,
truong dong chay day tai khu vuc bién Bic
Trung B c6 gid tri nam trong khoang tir dudi
0.01 m/s dén 0.141 m/s, c6 thé néi 1a truong
dong chay day mua hé co gia tri thip nhét trong
ndm. Dong chay day tai khu vuc bién Bic
Trung B9 co toc do cao co6 hudng tir phia nam
1én 1a cha yéu va dat cuc dai tai mot sé ving &
giita va phia déng bic cua khu vuc (dat gia tri
trén 0.14 m/s). Cling gidng nhu mua xudn, dong
chay day tai vang gn bo (tir bo ra khoi khoang
50km) tor Ha Tinh dén Quang Tri co gia tri rat
nho, 13 ving c6 téc d6 dong chay cuc tiéu  trong
khu vyc (du6i 0.01 mvs). Tr gén bo Da Ning ra
xa, ton tai dong chay dat toc d6 cao cua khu vuc
trong mua nay (trén 0.12 m/s) c6 hudng song
song bo tir phia nam 1én.

* Mua thu (thang 10)

Trong mua thu, gia tri cia dong chay day
tai khu vuc Bic Trung Bo trong hinh 4c ciing
kha nho, chi dat toc do tir dusi 0.01 m/s dén
0.181 m/s. Vung c6 dong chay day dat dugc gia
tri cuc dai, cling twong ty nhu trong mua xuan
va mua hé, 1a ving trung tim va phia déng béc
khu vuc, voi tdc d6 dong chay dat duogc trén 1.8
m/s va c6 huéng cha yéu 1a tir bic xudng nam.
Khac voi hai mua trén, khu vyc ven bo tur Ha
Tinh dén Pa Néng, dong chay day trong mua
thu tai day khong phai 1a gia tri thip nhat trong
khu vue, ma c6 cac dong chay ven bo c6 toe do
dao dong trong khoang tir 0.02 m/s dén 0.05
m/s, va c¢6 huéng chi yéu tir tdy bic xudng
déng nam. Van ton tai mot vang dong chay day
¢6 tdc dd cao hon xung quanh (trén 0.05 m/s)
va ¢6 hudng tir song song bo tir phia nam 1€n,
tuy nhién tdc dd nay khong dat cuc dai trong
khu vuc nhu thoi ky mua he.
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Hinh 4. Truong dong chay day trung binh thang tai khu vire bién Bic Trung Bo trong nim
(a) - mua xuan (thang 4); (b) - mua he (thang 7); (c) - mua thu (thang 10); (d) - mua dong (thang 1).

* Mua dong (thang 1)

Con vao mua dong, truong dong chay day
tai khu vuc Bic Trung B (hinh 4d) c6 nén gia
tri cao nhét trong nam, dao dong tir dudi 0.01
m/s dén 0.325 m/s. Khac véi cac mua con lai,
vao thoi ky nay, dong chay day tai khu vuc xa
bo Pa Ning 1a dong co tde d6 dat cuc dai trong
toan khu vyc tinh (trén 0.3 m/s) va c6 hudng
song song bo tir phia nam 1én. Dong chay ven
bo tir Ha Tinh dén Hué, ciing nhu trong mua
Xuan va mua ha, dat gi4 tri thip nhét trong khu
vuc, nhung xa bo mot khoang cach trén 70 km
lai ton tai mot dong chay song song bd co gia
trj trung binh (dat tir 0.05 m/s dén trén 0.3 m/s)

theo huéng tir nam 1én béc. Dong chay day tai
trung tam khu vuc ¢6 hudng tir bic xuong nam,
véi toe dd trung binh, dat tir 0.05 m/s dén 0.1
m/s. Ton tai mot ving c6 toc d6 dong chay day
dat cuc dai (trén 0.3 m/s) tai phia déng bic cua
khu vue, hudng song song b tir nam 1én béc.

6. Két luan

Céc két qua md phong tir mé hinh cho thay,
toc do dong chay trong nam tai khu vuc Bic
Trung B kha nho, chi dat cuc dai dén 0.325
m/s. Gia tri truong dong chay day trong mua
dong dat gia tri cao nhét trong nim con vao
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mua hé thi gi4 trj nay lai nho nhit ndm. Két qua
tinh cling gop phan giai thich v& qué trinh doc
t6 di chuyén theo dong chay day trong thoi
diém Formosa xa thai gdy 6 nhiém moi truong
bién nghiém trong tai khu vuc nay hdi dau
thang 4 ndm 2016.

Véi tbe do dong chay day nho nhu vy,
phai rat lau nita méi truong - sinh thai khu vuc
bién Bic Trung B méi tré lai nhu trude, ma
phai trong didu kién ngimg xa thai. Con trong
thyc té, bat chap cac tham kich hién hién ngay
trudc mét, cic cong ty ven bién van tiép tuc xa
ra bién hang chyc, hang trim tdn hoa chat doc
hai mdi ngay ma chua cé bién phap quan 1y o
rang, hiéu qua tir cac co quan chirc nang.
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Simulating the Monthly Average of the Bottom Current Field
in the North Central of Vietnam Sea Area
by the Model ROMS
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Abstract: The issue of discharge polluting the marine environment of the company Formosa Ha
Tinh is a hot topic in recent days. The bottom dead fishes is the first expression and is one of the most
concerned facts of this event. The bottom current is considered the main reason to emit the toxic from
the source to the surrounding environment, killing the bottom fishes. This research applicated the
model system ROMS (Regional Ocean Modeling System) to simulate the current field of the ocean
bottom in the North central of Vietnam sea area with the aim of: simulating the bottom current field in
this area during the year and explain the diffusive path of the toxin in April - the start time of the

discharge causing the serious marine pollution.

Keywords: Bottom current, ROMS, marine pollution, Formosa.



