PHAN MO PAU

Hién nay, su cd 6 nhiém dau trén bién 1a mot trong nhiing van dé 6 nhiém méi
truong bién nghiém trong dang dugc cong dong qubc té quan tdm. Van dé 6 nhiém dau
trén bién Pong n6i chung va 6 nhiém dau trén bién Viét Nam noi riéng ciing khong nam
ngoai tinh trang do.

Véi chiéu dai bo bién 137 km clng nhiéu cira song, ving bién Ha Tinh ludn tiém
an nguy co bi sy ¢d tran dau de doa. Dic biét 1a véi khu vuc cang Son Duong — Formosa,
Ha Tinh, 1a hé théng cang nudc sau hién dai va lon nhét Viét Nam hién nay, noi co nhiéu
tau tai trong lon di lai.

Cung véi sy phat trién kinh té xa hoi cua dat nudc, san lugng hang hod thong qua
cang Son Duong hang nim ciing khong ngimg ting 1én. Theo d6 1a sy ting 1én vé mat do
clia cac phuong tién giao thong thuy, trong d6 co cac tau ché dau. Néu xay ra su ¢ tran
dau do cac tau cho dau nay giy ra chic chan s& ¢ nhirng tac dong rat 1on dén moi trudng
sinh thai va tai nguyén sinh vat bién ctia khu vyc. Pé danh gia pham vi anh hudng cua
dau tran ra khu vuc Formosa, Ha Tinh sau khi Xay ra sy ¢d tran diu, mot mo hinh toan da
dugc ap dung (md hinh MIKE 21) d& mé phong su lan truyén va bién dbi cua vét dau
trong cac trudng hop xay ra sy c¢d tran dau gia dinh vao mua hé (tir ngdy 07/06/2010 dén
22/06/2010) va mua dong (tir 07/01/2010 dén 22/01/2010). Bai viét nay trinh bay tom tat
cac két qua tinh toan dy bao qua trinh lan truyén dau khi xay ra su c¢6 tran dau tai khu vuc
cang Son Duong — Foromosa, Ha Tinh.



CHUONG I: TONG QUAN KHU VUC NGHIEN CU'U.
1.1. Vi tri dia ly.

Cang Son Duong thudc dia phan xa Ky Loi va Ky Thinh, huyén Ky Anh, tinh Ha
Tinh ¢6 toa do dia ly 1a 106°25” kinh d6 Dong va 18°80° vi do Béc. Phia Nam giap tinh
Quang Binh, phia Tay giap xa Ky Trinh, phia Bic va phia Pong giap bién Pong. Vi tri
xay dung nghién ciru cach thanh ph Ha Tinh khoang 70km vé phia Nam, cach Hon La
30km vé phia Bic, cach QLI1A 14 8km.

Hinh 1.1. Vi tri dia li khu vuc nghién cueu.
1.2. Piéu kién ty nhién.
1.2.1. Piéu kién dia hinh.

Son Duong la mot vinh hé, c¢6 ctira thong truc tiép ra bién vé hudng Béc. Dia hinh

khu vue Son Duong c6 d6 twong phan cao: ¢6 nui thip va doi xen k& dong bang hep ven
bién, con dun, bai tridu va viing vinh.

Pia hinh con dun phan bd sat bo bién, dai khoang 3km, rong 100 — 300 (m) trai
dai theo huéng Tay — Pong; phan phia Tay cac con, dun cat c6 bé mat nhap nhd, cao
khoang 5 — 8 (m); phan phia Pong cac con, dun cat co bé mit phing, cao khoang 2 — 4
(m).

Dia hinh bai triéu gdm béi triéu cat va bai triéu da. Bai triéu cat bun phan bb &

phia Nam vinh, c6 bé mit phang thoai ra bién véi goc nghiéng khoang 5 - 10°, d siu



khoang 8m & khoang cach gan 2km cach bo. Bii triéu da phan bd & phia Pong va Tay
vinh, ¢6 d6 ddc 16n, cach bo khoang 10m, d6 sau khoang 15m. P4y vinh c6 dang long
chao véi tdm & sat Miii Ron Con. Phan phia Tay va Nam vinh, day bién thoai va phan
béc, 6 dbc 5 - 10° dién ra trong khoang sau -10m va do déc 2 - 5° dién ra trong khoang
sau -20m hinh thanh cht yéu nhd qué trinh tich ty.

1.2.2. Ché d¢ gid.

Huyén Ky Anh nam trong khu vuc chiu anh huéng cta ché d6 gié mua nhung tinh
chat phan mua khong rd rét nhu khu vue Bac Trung Bo hay Bic Bo. Hudng gio 1a mot
yéu t6 bi dia hinh chi phdi sau sic nhét, trén can ban khi hdu Ky Anh mdi nim c6 hai
mua gi6 chu yéu, 1 gié mua Pong Bac thoi vao mua dong (kéo dai tir thang X dén thang
III ndm sau) va gié mua Tay Nam thoi vao mua hé (tir thang V dén thang IX hang nim).
Thoi gian thinh hanh gi6 mua mua dong ¢ Ha Tinh néi chung va Ky Anh néi riéng
thuong mudn hon & Bic BO, song cac dot gié mua Pong Béc déu manh va thuong anh
hudong dén Ky Anh. Nhin chung, toc d6 gi6 & Ky Anh thudc loai 16n nhét trong tinh Ha
Tinh.

1.2.3. Ché dj bao.

Bio ¢ khu vuc nghién ctru thuong xay ra tir thang 7 dén thang 10. Theo s6 liéu quan
tric nhiéu nam cta Trung tam Dy bao Khi tugng Thuy van Ha Tinh, cac tran bao déu c6
anh hudng tryc tiép dén Ky Anh. Toc d gié bio thuong dat 40 — 46m/s, tran biao Becky
d6 vao khu vuc Ky Anh c6 téc d6 16n nhat 1a 54m/s, thoi theo huéng Pong Bic.

1.2.4. Muc nwéc bién.

Thuy triéu ving bién Ha Tinh 13 thuy triéu hdn hop thién vé nhat triéu hay con goi la
“nhat tridu khong déu”, c6 bién d6 ting dan tir Bic xuéng Nam. Trong thang c6 nhiing
ngay chi c6 mot lan tridu 1én va mot 1an triéu xuéng, tao ra mot dinh tridu va mot chan
triéu goi 1a nhat triéu va c6 nhiing ngay c6 hai lan triéu 1én va hai lan triéu xubng, voi
bién do triéu khong bang nhau, tao ra hai chan triéu va hai dinh triéu goi 1a ban nhat triéu
khong déu. Hang thang c6 17 dén 23 ngdy anh huong rd rét ché do nhat tridu, nhing
ngdy con lai anh huéng ché d ban nhat triéu khong déu.

1.2.5. Ché d¢ song.

Tai Hon Ngu, mua dong song thinh hanh 1a song c6 huéng NE & N véi d cao song

trung binh Hrg = 0,17 — 1,0m; mua he song thinh hanh ¢6 huéng SE & SW. Song 16n



nhat tai Hon Ngu quan tric dugc trong bdo Nancy (18/10/1982) c¢6 Hs = 6,0m. Ning
luong séng va mirc d6 khuc xa ciia chung tai dudng bo 1a yéu té chu yéu tao ra su van
chuyén bun cat. Toan bd khu vuc cang s& chiu tic dong cua song c6 huéng NE.

1.2.6. Ché dé dong chay.

Theo tai liéu quan tric dong chay tai cc thuy tryc trong vinh Viing Ang do cong ty
tu van thiét ké giao thong van tai (TEDI) thyc hién, ky tridu cudng, téc d6 dong chay 1on
nhét quan trac duoc 14 0,9 m/s tai do sau 0,6 m (bdo céo nghién ctru kha thi nghién ctru
dau tu xay dung cang Viing Ang — TEDI).

Theo két qua nghién ctru khao sat ctia Chu dau tu hang muc nghién ctru tai ving
cang Son Duong (ving gan sat bo), thi tbc d6 dong chay khu vic nghién ciru 1a khong
16n (< 0,9 m/s).



CHUONG II: MUC TIEU VA PHUONG PHAP NGHIEN CUU.
2.1. Muc tiéu nghién ctru.

Nghién ciru va md phong qua trinh lan truyén dau cho khu vyc cang Son Duong —
Formosa, Ha Tinh. Tir d6, dua ra nhitng nhan xét, danh gia dé c6 nhiing bién phap khac
phuc, giam thiéu thiét hai do tran dau xay ra.

2.2. Phuong phap nghién ciru.

Sau khi can nhic so sanh cac mo hinh toan c6 thé 4p dung cho khu vuc phu hop véi
muc tiéu nghién ctru, m6 hinh MIKE di duoc lwa chon dé mo phong ché d6 thuy dong
luc khu vuc nghién ctu do dép Gng cac ti€u chi sau:

La bd phan mém tich hop da tinh ning (s6 héa dia hinh, tinh toan trudng séng, dong
chay, tinh toan tridu).

Pi duoc kiém nghiém & nhiéu qudc gia trén thé gidi.

Giao dién than thién, d& sir dung va tuong thich véi nhiéu phan mém GIS khac.

2.2.1. Thiét lgp mé hinh.

2.2.1.1. Mién tinh.

Tir s6 lidu dau vao, ludi tinh trén toan bd mién tinh duoc thiét 1ap. Trong do, mién
tinh duoc chia thanh hai viing: Ludi tinh twong ddi chi tiét (1a ving ludi nhé), ving ludi
16m. Gidi han va toa d6 cac bién dugc cho trong bang 2.1.

Bang 2.1: Vi tri va gioi han cac bién mién tinh todn khu vuc cang Formosa — Ha Tinh.

Diém dau Diém cudi
Tén bién
Kinh d§ (m), Vidod (m) Kinh d6 (m) Vi do (m)
Bién cimg 635495 2010856 655886 1962607
Bién Bic 635495 2010856 660564 2029445
Bien Bién Déon 660564 2029445 692862 1987327
16n g
Bién Nam 692862 1987327 655886 1962607
. Bien trung | 51439 1998700 659479 2004473
Bién Bac
nho Bien trung | ¢59479 2004473 666512 1995110
Dong




Bién trung

666512 1995110 657293 1988478
Nam

Mién tinh cia m6 hinh thuy dong luc duogc thiét 1ap dua trén s6 liéu dja hinh khu vuc
cang Formosa —Ha Tinh. H¢ toa d0 stir dung 1a h¢ toa d0 UTM—48.
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Hinh 2.1: Pia hinh toan mién tinh khu vuc cang Formosa — Ha Tinh.

Pham vi nghién ctru 12 khu vyc cang Formosa Ha Tinh, song mién tinh todn duoc mé
rong dé giam thiéu céc sai s tinh toan tir cac bién vao khu vuc quan tdm. Gidi han cia
mién tinh 16n dugc x4c dinh nhu sau:

Phia Tay: 1a dudng bo bién khu vuc huyén Ky Anh — Ha Tinh.

Phia Béc: khoang cach tir bd dén diém ngoai khoi 1a khoang 31km.

Phia Nam: khoang céc tir bd dén diém ngoai khoi 12 khoang 44km.

Phia Pong: ndi 2 diém bién ngoai khoi cta bién phia Bic va bién phia Nam, dai khoang
53km.

Gi6i han mién nhé dugc xac dinh nhu sau:

Phia Tay: 1a dudng bo bién khu vuc huyén Ky Anh — Ha Tinh.

Phia Béc: khoang cach tir bd dén diém ngoai khoi 1a khoang 10km.

Phia Nam: khoang céc tir bd dén diém ngoai khoi 12 khoang 11km.

Phia Pong: ndi 2 diém bién ngoai khoi cta bién phia Bic va bién phia Nam, dai khoang
12km.

2.2.1.2. Ludi tinh.



Ludi tinh duoc sir dung trong mo hinh nay 13 ludi phan tir hiru han duoc tao tir Mike
Zero.

Lu6i mién 16n.

Pugc thiét 1ap cho toan mién tinh, v&i 10364 tam giac duogc tao ra tir 2799 nit ludi,
dién tich tam giac nho nhét 1 1234 m* va dién tich tam giac 16n nhét 1a 500,000m”>.
Luéi mién nho.

Véi 10364 tam giac tir 6948 nut 1udi, dién tich tam gidc nho nhat 1a 1159m?, dién
tich tam giac 16n nhét 1a 50,000m”. Cang ra ngoai bién, dién tich 6 ludi cang ting dan
(lu6i thdé hon) vi phia ngoai khoi nudc sau dia hinh c6 it anh hudng dén cac yéu té thuy
dong luc nén do 16n triu, chiéu cao song it bi bién d6i nhiéu trong qué trinh truyén vao
bo tai khu vuc nay. Mit khac, dung mét lugi thd cling dé giam bdt thoi gian tinh toan.
Trong khi d6, khu vuc ven bd can chia luéi min vi dia hinh nay c6 nhiéu sy thay doi,
chénh léch d¢ sau giita cac diém gan nhau 1a kha 16n nén hé s6 nham bién ddi theo timg
vung (ven bién, ven bo...), ludi min cling giup cic bude tinh toan duge chi tiét hon, nho

vay dua ra dugc két qua chinh xéac hon.
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Hinh 2.2: Pia hinh va hedi tinh todn toan mién (trdi) va mién nhé (phdi) khu vuc cdng
Son Duong — Formosa, Ha Tinh.
Luéi tinh duoc thiét 1ap voi thay doi:
Ving luéi 16n cho phia ngoai bién do ¢ day chiu tac dung chi yéu do song va dong chay,
dia hinh day khong c6 sy thay doi nhiéu.
Luéi tinh min hon cho khu vuc cach bo tir Skm — 10km.
2.2.1.3. Diéu kién tinh todn.
Khi thiét 1ap mo hinh thiy lyc, x4c dinh ranh giéi bién 14 nhiing yéu t6 hét stic quan

trong, anh huong dén do chinh xac cta két qua mé phong.



Bién phia dat lién (bién cimg), dugc xac dinh gém toan bd phan bd bao quanh khu
vuc cang Formosa va bam doc theo bo bién kéo dai khoang 50km vé 2 phia caa khu vuc
cang. Bién cimg khong can sb liéu dau vao.

Bién long gdom 3 bién: Bién Bic, bién Nam va bién Pong. Bién Bic va bién Nam
vudng goc voi dudng bd, ndi duong bd véi bién Pong. Bién Pong song song véi dudng
bo.

Trong do6 :
Mién 1én: Céac bién bién 13 bién muc nudc véi sd liéu duge tinh toan tir s liéu héng $6
diéu hoa ctia mo hinh Mike 21. Sé liéu muc nude tai bién nay dugc thiét 1ap tir 0 gio
ngay 07/06/2010 dén 0 gio ngay 22/06/2010, trong khoang thoi gian nay, khu vuc nghién
ctru dang chiu anh hudéng cta gié mua mua hé theo huéng Tay Nam. Khi thiét 1ap mo
hinh mé phong ché do thay dong luc cho khu vuc nghién ctru vao mua dong, chiu anh
huong cua gié mua Pong Bic thi thoi doan trich xuét sb liéu triéu du bao dugc thiét lap
tir 0 gio ngay 07/01/2010 dén 0 gid ngay 22/01/2010. Trong md hinh Mike 21 dao dong
triéu dugc tinh theo gio thé gidi GMT vi thé sau khi thiét 1ap bién muc nudc duoc quy
d6i giita s6 liéu tinh toan va sb liéu thyc do vé cung mot mai gio. O day quy d6i vé mui
gid Viét Nam, tirc 1a 0 gid trong tinh toan twong Gmg 1 7 gio ngoai thuc té.
Mién nho:
Bién muc nuée: trich xuit tir két qua tinh toan myc nudc cua mién 16n tai vi tri caa bién
mua hé tir ngdy 07/06/2010 dén 22/06/2010 va mua dong tir 07/01/2010 dén 22/01/2010.

Bién song: la sb liéu song khi hau tai tram Hon Ngu.
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Hinh 2.3: Bién toan mién tinh (trdi) va bién mién nhé (phdi) khu viee cang Son Dwong -
Formosa, Ha Tinh.
2.2.2. Hi¢u chinh va kiém dinh mé hinh.

Trude khi 4p dung md hinh thiy lyc véi cac co so dit liéu dé xac dinh ché do thity
luc, ciing nhu du bao cic anh huong do tac dong do thay doi tuyén cong trinh, can phai
hiéu chinh va kiém dinh céc thong sé mé hinh cho phu hop véi khu vyce nghién ciru

Dbé so sanh gia tri tinh toan véi thuc do, co thé dung chi s so sanh NASH lam
ham muc tiéu. NASH cang tién dén 1 thi két qua mo phong bang mé hinh cang phu hop
véi s6 liéu do dac. Cong thuc xac dinh chi s6 NASH nhu sau:

E (Xo,i - Xs,i)2

E(Xo,i—YO)2

NASH=1-

Trong do6 :

Xo,1: Gia tri thuc do
Xs,i: Gid tri tinh toan hodc mo6 phdéng
Xo: Gia tri thyc do trung binh
Két qua hiéu chinh mo hinh.

Khi d thiét 1ap cac thong tin can thiét cho mo hinh, tién hanh kiém tra va hiéu chinh
mo hinh phu hop véi cac dic trong ving nghién ctru. Viéc hiéu chinh thong s ctia mo
hinh thuy lyc dugc thuc hién qua viéc thay d6i hé sb nham Manning, budc thoi gian tinh
toan va gia tri ban dau thong sb clia mo hinh sao cho két qua tinh toan bang mé hinh toan
phu hop nhét véi sb lidu thuc do 1a myuc nude tai diém 2 (toa do 654932:1994545) tir
ngay 07/06/2010 dén ngay 22/06/2010 (mua hé) va tir ngay 07/01/2010 dén ngay
22/01/2010 (mua dong).
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Bang 2.2. Bo hé $6 lya chon sir dung cho mo hinh tinh toan.

STT Tén thong sb bon vi Gia tri
1 Hé s6 Manning mif3g™1 32
Hé s6 nhét theo cong thirc
2 i mis~t 0.28
Smagorinsky

V6i bién doi mue nudce, tién hanh trich xuat gia tri myc nudc tu két qua tinh toan mo
hinh tai vi tri diém 2 (toa d0: 654932; 1994545).
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Hinh 2.4: Vi tri diém thuc do muc nuée va diém trich xudt muc nude.

So sanh hai chudi s liéu myuc nude thue do va tinh toan tai vi tri diém 2 (c6 toa do

654932; 1994545) (hinh 2.7 va hinh 2.8) cho thay khong c6 sy khac biét nhiéu vé pha va

bién do.
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muc nuec tinh tean [m]
muc nuec thuc do [m]

Collgerm Odminiiesk ko ENN DIONCKs Lareimi e be ibodiem ok deen den
CoUsers WdminiDesk op ES0N DUONGKe lquaimua dong Ihuo do d2 rgoal carg 460

2010-01-07

Hinh 2.5: Két qua hiéu chinh tai vi tri diém 2 thudc khu vurc cang Son Duong — Formosa,
Ha Tinh mia déng (tir 07/01/2010 dén 22/01/2010).

muc nuec tinh toan [m]
muc nuoc thuc do [m]

Colllgers WAmIniNe sk ko BN DIONC K Loeimni e b ibomiem ok be d®n
Cousers WdminiDesk op ES0N DUONGKe | quaimua be lhuo do d2 ngosd carg 450

2010-06-11 06-21
Hinh 2.6: Két qua hiéu chinh tai vi tri diém 2 thudc khu vuc cang Son Duong — Formosa,
Ha Tinh mia hé (tir 07/06/2010 dén 22/06/2010).
Chi tiéu danh gia bang hé s6 NASH co két qua kha tot, két qua cu thé dugc tinh toan
nhu sau:

Tinh toan hé s6 NASH:

1.2
Mua hé: F°=1 - ——=10.99
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1.069
69.266

Mua dong: F*=1 - =0.98

Két qua ndy nam trong gidi han cho phép (NASH > 0.8).
Két qua so sanh cho thdy twong quan giita muc nudc thuc do va muc nudc
tinh toan twong db6i cao. Tuy nhién, qua qud trinh hiéu chinh mé hinh

v6i cac bd hé s6 khac nhau thi b hé s6 nay cho két qua phii hop véi thyc té nhat.
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CHUONG III: KET QUA NGHIEN CUU.

3.1. Cac kich ban tinh toan.

C6 6 kich ban mo phong cho 3 trudng hop chinh véi 2 diéu kién thoi tiét (mua dong
va mua he):
Kich ban 1: Tran dau phia trong cing Son Dwong vio mua hé.
Thoi gian chay mo hinh : tir 07/06/2010 — 22/06/2010
Budc thoi gian : 360
Khoang thoi gian : 3600 (s)
Bién triéu dugc lay tir mo dun du bao thuy tridu Mike2l Tool box thiét 1ap tir ngay
07/06/2010 — 22/06/2010.
Luong dau tran gia dinh: 40.000 DWT
Thoi gian tran: 10 gio.
Kich ban 2: Tran dau ¢ cira cing Son Dwong vao mua he.
Thoi gian chay mo hinh : tir 07/06/2010 — 22/06/2010
Budc thoi gian : 360
Khoang thoi gian : 3600 (s)
Bién triéu dugc lay tir mo dun du bao thuy tridu Mike2l Tool box thiét 1ap tir ngay
07/06/2010 — 22/06/2010.
Luong dau tran gia dinh: 40.000 DWT
Thoi gian tran: 10 gio.
Kich ban 3: Tran diu phia ngoai cing Son Dwong vio mua hé.
Thoi gian chay mo hinh : tir 07/06/2010 — 22/06/2010
Budc thoi gian : 360
Khoang thoi gian : 3600 (s)
Bién triéu dugc lay tir mo dun du bao thuy tridu Mike2l Tool box thiét 1ap tir ngay
7/06/2010 —22/06/2010.
Luong dau tran gia dinh: 40.000 DWT
Thoi gian tran: 10 gio.
Kich ban 4: Tran dau phia trong cing Son Dwong vio mua dong.
Thoi gian chay mo hinh : ttr 07/01/2010 — 22/01/2010
Budc thoi gian : 360
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Khoang thoi gian : 3600 (s)
Bién triéu dugc lay tir mo dun du bao thuy tridu Mike2l Tool box thiét 1ap tir ngay
7/01/2010 —22/01/2010.

Luong dau tran gia dinh: 40.000 DWT

Thoi gian tran: 10 gio.

Kich ban 5: Tran dau ¢ cira caing Son Dwong vio mua dong.

Thoi gian chay mo hinh : ttr 07/01/2010 — 22/01/2010

Budc thoi gian : 360

Khoang thoi gian : 3600 (s)

Bién triéu dugc lay tir mo dun du bao thuy tridu Mike2l Tool box thiét 1ap tir ngay
7/01/2010 —22/01/2010.

Luong dau tran gia dinh: 40.000 DWT

Thoi gian tran: 10 gio.

Kich ban 6: Tran diu phia ngoai cing Son Dwong vio mua dong.

Thoi gian chay mo hinh : ttr 07/01/2010 — 22/01/2010

Budc thoi gian : 360

Khoang thoi gian : 3600 (s)

Bién triéu dugc lay tir mo dun du bao thuy tridu Mike2l Tool box thiét 1ap tir ngay
7/01/2010 —22/01/2010.

Luong dau tran gia dinh: 40.000 DWT

Thoi gian tran: 10 gio.

cang Son Duwong (diém D3 toa d¢ 654345;1994475), ngodi cang Son Dwong (diém D1
toa do 654932;1994545).
3.2. Két qua tinh toan tran diu khu vue ciang Son Dwong — Formosa, Ha Tinh.

3.2.1. Dién bién lan truyén dau khu viee trong cing Son Dwong vao mia he.
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Véi gia dinh mot tau cho 40,000 DWT ddu bi ddm tai vi tri D2 (toa do
653824;1994607) nhu hinh 3.1. Dau bat dau tran ra lac 00h00’ ngay 07/06/2010 va tran
lién tuc trong 10h.

1997000 -
1996500 -~~~

PETSI J Se—
1995500 -------------
1995000 --------n--- -

1994500 ===

Class 1 [kg/m"3]

[ Above 3.50
: B 325-350

1994000 ------------ [ 3.00-325
; [ 275-3.00

[ 250-275

[ 225-250

1993500 5 200-225

1993000 o=seemmees B 075-100

1992500 SR HEE I Below 0.00
' ' [_1 undefined Value

T T
653000 654000 655000 656000
1:00:00 7/6/2010 Time Step 1 of 360.

Hinh 3.2: Vi tri diém D2 (toa dj 653824,:1994607) khi bdt dau tran dau khu viee trong
cang Son Duong.
Sau nhiéu gio' chi chuyén dong nhe tai mot vi tri, vao hoi 11 gio ngay 07/06/2010
(day ciing 1a thoi diém tridu 1én) vét dau tran bat dau loang ra khu vuc phia trong cang

Son Duong.

1997000 =
1996500
1996000
1995500
1995000
1994500
Class 1 [kg/m"3]
1994000
1993500

1993000

1992500

T
654000 655000 656000
11:00:00 7/6/2010 Time Step 11 of 360.

Hinh 3.3: Vét dau bat dau loang ra khu viec trong cang Son Dwong (lic 11h ngay
07/06/2010).
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Vao nhiing thoi diém tri€u Ién, vét dau loang s€ bi dong tricu day vao sat bo.
1997000 - 1997000 1=

1996500 1996500

1996000 - 1996000
1995500 1995500

1995000 1995000
1994500 1994500 1
1994000 1994000
1993500 1993500 4

1993000 1993000

1992500

1992500

T T
653000 654000 655000 656000 653000 654000 655000 656000
1:00:00 10/6/2010 Time Step 73 of 360. 4:00:00 15/6/2010 Time Step 196 of 360

Hinh 3.4: Vét dau di chuyén vao bo khi triéu 1én (liic 1h ngay 10/06/2010 (hinh trdi) va
luc 4h ngay 15/06/2010 (hinh phai)) khu vuc trong cang Son Dwong.
Khi tridu rat, vét dau bat dau tu lai & khu vuc giira cang Son Duong.
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1997000 =

1996500

1996000

1995500

1995000

1994500
Class 1 [kg/m"3]

I Above 165
15.0-165
1994000

1993500

1993000

1992500

653000 654000 655000 656000
15:00:00 11/6/2010 Time Step 111 of 360.

1996500 F--

1996000

1995500 §

1995000

Class 1 [kg/m'3]

[ Above 325
B 300-325
[ 275-300

1994500 §

1994000 §

1993500

1993000

[_] undefined Value

T T
653000 654000 655000 656000
18:00:00 12/6/2010 Time Step 138 of 360

Hinh 3.5: Vét dau tu lai gita cang Son Dwong khi triéu rut (liic 15h ngay 11/06/2010
(hinh trai) va luc 18h ngay 12/06/2010 (hinh phai)).
Vao thoi diém chan tridu cuong (lac Oh ngay 15/06/2010), vét dau co6 xu hudng di
chuyén ra phia ngoai cang. Nhung ngay sau d6 nd bi dong triéu 1én (lic 2h ngay

15/06/2010) day nguoc lai khu vyc trong cang Son Duong.
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1997000 1997000
1996500 -~ 1996500 -~
1996000 ===+ 1996000 -+

1998500 oo 1995500 ------=-=----

1995000 -~ - 1995000 -+

1994500 -~ - 1994500 -~~~
Class 1 [kgim'3] Class 1 [kg/m3]
[ ~bove 10.4 [ ~bove 7.0
' B 9s-104 B ss-70
1994000 f-----=======- fpoossossend [ ss- 98 1994000 [ eo0-65
f [] so- 88 [ ] ss-s0
1 72- 80 [ so-ss
g 64- 72 g 45-50
1 ] 56- 64 1993500 40-45
993500 B 8- 56 B 2s5-40
Bl 40- 48 B 30-35
i 3 B 32- <0 | \ Bl 25-30
TR R B sosannn J- e
i i Bl 0s- 16 i ; Bl 10-15
| = 00- 08 H = 05-1.0
i 08- 00 : 00-05
1992600 J----momomoeee pr [ Bebow 03 1992500 f---mmomoeee preee [ Below 0.0
H H [ undefined Value H H [_] undefined Value
653000 654000 655000 656000 653000 654000 655000 656000
0:00:00 15/6/2010 Time Step 192 of 360 2:00:00 15/6/2010 Time Step 194 of 360

Hinh 3.6: Vét dau tai thoi diém chan triéu cwong (lic Oh ngay 15/06/2010 (hinh trdi)) va
thoi diém triéu lén (hic 2h ngay 15/06/2010 (hinh phdi)) tai cang Son Duong.
Vao thoi diém dinh triéu cuong (lac 9h ngay 15/06/2010), vét dau bi dong tridu day

vao sat bo khu vuc cang Son Duong.

1996500
1996000
1995500 §
1995000
1994500 §
1994000
1993500

1993000 5

T T
653000 654000 655000 656000
9:00:00 15/6/2010 Time Step 201 of 360.

Hinh 6.7: Vét dau tai thoi diém dinh triéu cuong khu vwec cang Son Duwong (lic 9h ngay
15/06/2010).

Vao mua he, khu vuc trong cang Son Duong — Formosa, Ha Tinh it bi anh hudng boi
song va gid, nén vét dau chi di chuyén trong cang Son Duong. Co mot sb trudng hop vét
dau di theo dong triéu ra ngoai cang, nhung ngay sau d6 vét dau lai bi dong triéu 1én day
nguoc lai cang Son Duong.

3.2.2. Dién bién lan truyén ddu khu viee civa cang Son Dwong vao miia hé.
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Véi gia dinh mot tau chd 40.000 DWT dau bi dam tai vi tri D3 (toa do
654345;1994475) nhy hinh 3.1. Dau bat dau tran ra lac 00h00’ ngay 07/06/2010 va tran
lién tuc trong 10h.

1999000 - ‘
1998000 7--
1997000
1996000 -~
1995000

1994000 4 ----§-------------
. Class 1 [kg/m"3]

[ Above 225
B 210-225

1993000 L 195-210

1992000
1991000

1990000

[ undefined Value

652000 654000 656000 658000
1:00:00 7/6/2010 Time Step 1 of 360.

Hinh 3.8: Dau bat dau tran khu vuee cira cang Son Duong (diém D3 toa do toa do
654345,1994475).
Ngay sau khi tran dau, vét dau loang di bi dong tridu 1én day vao phia trong cang
Son Duong (luc 7h ngay 07/06/2010).

1999000 -

1998000 -~

1997000 -}~

1996000 -

1995000 -

1994000
Class 1 [kg/m3]
[ Above 8.4

1993000} R
L] es-72
1 s0-65

1992000 g e
B 42-48
= 36-42

1991000 30-36
B 24-30
B re-2s
= 12-18

1990000 06-12
B oo0-06
Il Below 0.0
[ undefined Value

652000 654000 656000 658000

7:00:00 7/6/2010 Time Step 7 of 360

Hinh 3.9: Vét dau bi day vao trong cang Son Dwong khi triéu 1én (liic 7h ngay 7/6/2010).
Khi triéu rat (Iac 17h ngay 07/06/2010), vét dau da di theo dong triéu ra ngoai cang

Son Duong va di chuyén nhe 1én phia bic.
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1998000 -~
1997500 -~
1997000 7------
1996500 ------
1996000
1995500 -~

1995000 -~

1. Class 1 [kg/m"3]
1994500 I Avove 43

4448
1994000 3------
1993500
1993000

1992500

L[| [ NNNNNNNEY

1992000

T T T
652000 653000 654000 655000 656000 657000
17:00:00 7/6/2010 Time Step 17 of 360

Hinh 3.10: Vét dau di chuyén ra ngodi cang Son Dwong khi triéu rit (liic 17h ngdy
07/06/2010).

Trong thoi gian xay ra tridu cudng tai khu vuc cang Son Duong (tir ngay 11/06/2010
dén 18/06/2010), trong mdi ky triéu 1én, vét dau sé di chuyén manh theo dong triéu l1én
phia béc, khoang cach xa nhét cach diém tran dau (diém D3 toa d§ 654345;1994475) co
thé 1én t6i 6km. Khi triéu rut, vét dau di chuyén nhe theo dong chiéu xubng phia nam,
khoang cach xa nhét cich diém tran dau (diém D3 toa d6 654345;1994475) khoang 3km.

1998500 - 1998500 4+~

1998000 4 -~ 1998000

1997500 4 -~ 1997500

1997000

1996500

1996000

1996000 ===
1995500

1995500

1995000

1994500

1994000

| PO 1993500

36- 40 1993000

28-32 1992500

1992500

1992000

1992000

199

00- 04 1991000

=
=
=
=
E
B o012 1991500
|
|
|
||
|

199

Below 0.4 652000 654000 656000 658000
1:00:00 12/6/2010 Time Step 121 of 360,

1h ngay 12/06/2010

652000 654000 656000 658000
0:00:00 11/6/2010_Time Step 96 of 360.

Oh ngay 11/06/2010
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1998500 1998500
1998000 1998000
1997500 § 1997500 3 -
1997000 1997000
1996500 3 1996500
1996000 1996000
1995500
1995000 1995000
Class 1 [kg/m*3] 1994500 Class 1 [kg/m"3]
1994000 3 1994000
ey
- a4 1993500
40
1993000 o3 1993000
- 28
1992500 - 24 1992500
20
1992000 - :g 1992000
s
1991500 4 1991500
04- 00
Below -0.4 1991000
] Undefied Vaue Undefined Value
652000 654000 656000 658000 652000 654000 656000 653000
4:00:00 17/6/2010 Time Step 244 of 360. 5:00:00 18/6/2010 Time Step 269 of 360.

4h ngay 17/06/2010 5h ngay 18/06/2010
Hinh 3.11: Vét dau loang khi triéu lén trong ky triéu cuong tai cang Son Dwong (tir ngay
11/06/2010 dén 18/06/2010).

1998500

1998500

1998000 1998000

1997500 1997500 4 -~

1997000

1997000

1996500 1996500

1996000 1996000

1995500

1995500

1995000 1995000

1994500 1994500

Class 1 koim] Class 1 [koim3]

1994000 1994000

1993500 1993500

1993000 1993000

1992500

1992500

1992000 1992000

1991500 1991500

0
Beow 0.0
Undefined Value

0
Bl eow 00 1991000

1991000 ] Undefined Value

652000 654000 656000 658000 652000 654000 656000 658000
10:00:00 11/6/2010 Time Step 106 of 360. 11:00:00 12/6/2010 Time Step 131 of 360.

10h ngay 11/06/2010 11h ngay 12/06/2010
1998500 § 1998500
1998000 § 1998000
1997500 1997500 4
1997000
1996500 1996500
1996000
1995500
1995000
Class 1 [kg/m’3] 1994500 Class 1 [kg/m"3]
Above 112
B 1994000
- 98 1993500
I
“s0
b4 1993000
y
- 56 1992500
ey
1992000 o 1992000
-2
- 18 1991500
08
w 00 1991000 16
] undefied Vaue ] undefined Ve
652000 654000 656000 658000 652000 654000 656000 658000
15:00:00 17/6/2010 Time Step 255 of 360. 17-00:00 18/6/2010 Time Step 281 of 360.

15h ngay 17/06/2010 17h ngay 18/06/2010

Hinh 3.12: Vét dau loang khi triéu rit trong ky triéu cwong tai cang Son Dwong (tir ngay
11/6/2010 dén 18/6/2010).

Trong thoi gian triéu kém (tr ngay 07/06/2010 dén 10/06/2010 va tir ngay

19/06/2010 dén 22/06/2010), vét dau di chuyén chii yéu khu vuc trong cang Son Duong

va khu vuc ngay ngoai cang Son Duong.
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1998500 3 1998500 -+
1998000 3---=------ 1998000
1997500 1997500
1997000 1997000
1996500 1996500
1996000 1996000
1995500 1995500
1995000 1995000
1994500 Closs 1 o) 1994500 Class 1 [kgim3]
I oove 8.4 Above 6.0
1994000 Bl 7s-84 1994000 = aie0
O 72-78 ] s2-s6
1993500 L es-72 1993500 L] 4s-s2
E 60-66 O 44-48
54-60 ,
1993000 B <s-5¢ 1993000 % o
B 42-48 B 32-36
1992500 B s-22 1992500 B 28-32
= 30-38 B 2e-28
24-30
1992000 | A 1992000 o = 202
| IRERE] [ IRERE)
1991500 = 06-12 1991500 E osoi12
s 00 R
1991000 W Below 0.4
H ] undefined va 1991000 ] undefined val
652000 654000 656000 658000 652000 654000 656000 658000
7:00:00 7/6/2010 Time Step 7 of 360, 7:00:00 8/6/2010 Time Step 31 of 360
7h ngay 07/06/2010 7h ngay 08/06/2010
1998500 -~ 1998500 F -
1998000 3 - 1998000 3 -
1997500 4 1997500 3 -
1997000 1997000
1996500 1996500
1996000 1996000
1995500
1995000 1995000
" 1994500 Class 1 [kg/m3)
I Avove 275
1994000 1994000 B 350-375
E 325350
1993500 300-325
1993500 =P
250275
1993000 1993000 = 225-250
200-225
1992500 1992500 B 175200
B 1s0-175
1992000 1982000 E R
075-1.00
1991500 1991500 B o050 07s
I 025-050
199 1991000 5 e
652000 654000 656000 658000 652000 654000 656000 658000
13:00:00 21/6/2010_Time Step 349 of 360 19:00:00 21/6/2010_Time Steo 355 of 360
13h ngay 20/06/2010 19h ngay 21/06/2010

Hinh 3.13: Vét dau loang khi trong ky triéu kém tai cang Son Dwong (tir ngay 07/06/2010
den 10/06/2010 va tir ngay 19/06/2010 dén 22/06/2010).

Do chiu tic dong cta gié mua hé (gié Tay Nam) va dong triéu, ving anh huong cua
vét dau loang khu vuc cira cang Son Duong 14 rat rong. Nhat 1a trong ky tridu cuong (tir
ngay 11/06/2010 dén 18/06/2010), vét dau s& di chuyén theo dong tridu 1én phia bic va
xudng phia nam cach xa diém tran dau (diém D3 toa d6 654345;1994475). Nhung trong
ky tridu kém, khu vuc anh huong hep hon, chi tip trung trong cang Son Duong va khu
VucC ngay ngoai cang.

3.2.2. Dién bién lan truyén dau khu viee ngodi cing Son Dwong vao mia he.

Véi gia dinh mot tau chd 40.000 DWT dau bi dam tai vi tri D1 (toa do
654932;1994545) nhy hinh 3.1. Dau bat dau tran ra lac 00h00’ ngay 07/06/2010 va tran
lién tuc trong 10h.
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1999000 7---- 4

1998000 -~~~

1997000 -1

1996000

1995000 -+ d----o----

1994000 ===
Class 1 [kg/m"3]

1993000 - i
1 19s-210
[ 1e0-195

1992000 =----m=dr oo ] 16s-180
B 150-165
B 135-150

1991000 = et
[ 090-105
B 075-0%0

1990000 Il 060-075
B 045-060
I 030-045

1989000 = e
[ undefined Value

652000 654000 656000 658000 660000 662000

Hinh 3.14: Vi tri diém D1 (toa do 654932,1994545) khi bat ddu tran dau khu viec trong
cang Son Duong.

Tai diém gia dinh xay ra sy cb tran dau ¢ khu vuc cang Son Duong (diém D1 toa do
654932;1994545). Trong truong hop su c¢d tran dau xay ra khi triéu xudng (00h00’,
07/06/2010).

Ngay sau khi sy ¢d tran dau xay ra, 16p ddu mong nhanh chéng loang rong ra trén
mit nudc va di chuyén dan xudng phia Nam.

1996000 -+

1995000

1994000

1993000

1992000

1991000

1990000

1989000

([ NN

652000 654000 656000 658000 660000
15:00:00 7/6/2010_Time Step 15 of 360

Hinh 3.15: Vét dau bt dau loang réng xudng phia Nam khu vuc cang Son Dieong —
Formosa, Ha Tinh (luc 15h00° ngay 07/06/2010).
Vét dau ndi tiép tuc di chuyén, lan ra khap khu vuc phia Nam ciia cang Son Duong.
Khoang cach vét dau di xa vi tri dim tau (diém D1 toa do 654932;1994545) ¢o lic 1én
dén trén Skm.
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1999000 -

1998000 J----

1997000

1996000

1995000

1994000

1993000

1992000

1991000

1990000

1989000

OO

652000 654000 656000 658000 660000
15:00:00 8/6/2010 Time Step 39 of 360

Hinh 3.16: Vét dau loang rong ra xa diém tran D1 (toa do 654932;1994545) khu vuc
cang Son Duwong — Formosa, Ha Tinh (luc 15h00° ngay 08/06/2010).
Sau d6 vét dau tiép tuc lan rong, nhung vao hdi 02h00’ ngay 09/06/2010, thdi diém

nay thuy triéu lén di day no di chuyén nguoc trd lai phia Bac.

1999000 -
1998000 -
1997000 §----
1996000
1995000
1994000
Class 1 [kg/m"3]
1993000 B cvove 26
B 2426
O 22-24
1992000 ] 20-22
3 120
H B 16-18
b 14-16
1991000 e R | = e
i B ro0-12
g o = 08- 10
J. ¢ SRR 06- 08
1990000 i B o< o5
Bl o204
f Bl oo-02
1989000 R e e Bl 02- 00
i H H B Below -02
A : A ] undefined Value
652000 654000 656000 658000 660000

Hinh 3.17: Vét dau di chuyén vé phia Bdc khu viec cang Son Dwong — Formosa, Ha Tinh
(lic 2h00° ngay 09/06/2010).
Nhung chi sau 5h dong hd, vét dau bat dau thu hep pham vi loang va di chuyén theo

con trieu xuong dan vé phia Nam.
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1999000 § -
1998000 § -~
1997000 §-----+--
1996000
1995000
1994000
Class 1 [kgim3]
1993000 Avore 32
300- 325
3 275- 300
1992000 [ 250- 275
[ 22s- 2530
= 200- 225
175- 200
CUJESE——— g — i
. 125- 150
Bz
075- 1.00
1990000 I oso- 075
B 025 050
B o00- 025
1989000 I -025- 000
[ 5eiow 025
[ undefined vai

652000 654000 656000 658000 660000
8:00:00 9/6/2010 Time Step 56 of 360.

Hinh 3.18: Vét dau di chuyén vé phia Nam khu viee cang Son Dwong — Formosa, Ha Tinh
(lic 08h00° ngay 09/06/2010).
Tai thoi diém chan triéu cudng (lic 00h00 ngay 15/06/2010), vét dau bat dau lan
manh ra phia Bac .

1998000 -~~~

1997000 4-----+--3

1996000

1995000

1994000

Class 1 [k/m'3]

1993000

1992000

1991000

1990000

1989000

CHEREREREEC ] o

652000 654000 656000 658000 660000
0:00:00 15/6/2010 Time Step 192 of 360.

Hinh 3.19: Vét dau di chuyén thoi diém chan triéu cuwong khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 00h00’ ngay 15/06/2010).
Nhung ngay sau do, tai thoi diém dinh triéu cuong (Iic 9h00’ ngay 15/06/2010), vét

dau c6 xu hudng thu hep va bat dau lan truyén nguoc vé phia Nam.
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1999000 -~
1998000 ===
1997000
1996000
1995000
1994000
4 Class 1 [kg/m"3]
1993000 [ Above 350
B 325-350
[ 200-325
1992000 [ 275-200
] 250-275
O 225-25%
2.00-22
1991000 = 175-2.00
B 150-17
= 1.25-1.50
1.00-125
1990000 B ove- 10
I 050-075
Il 025-050
1989000 I 0.00-02
[ 5eow 0.00
[_] Undefined Va

652000 654000 656000 658000 660000
9:00:00 15/6/2010 Time Step 201 of 360.

Hinh 3.20: Vét dau di chuyén thoi diém dinh triéu cwong khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 09h00° ngay 15/06/2010).
Tai thoi diém dinh triéu kém (lac 12h00° ngay 20/06/2010), vét dau thu hep dién tich

loang va chi loang xung quanh cang Son Duong.

1999000 1~

1998000 §---3

1997000 §-----3--

1996000

1995000

1994000
Closs 1 (kg3

1993000 -“Aff:g bt
B e0- 65
O ss-60

1992000 ] so-ss
O es-s0
O <045

355 40

B R =
B 2s-30
B z0-2s

1990000 |
B os- 10
B oo os

1989000 B 0s- 00
I ceow 05
] undefinec vat

652000 654000 656000 658000 660000
12:00:00 20/6/2010_Time Step 324 of 360,

Hinh 3.21: Vét dau di chuyén thoi diém dinh triéu kém khu vue cang Son Dirong —
Formosa, Ha Tinh (luc 12h00° ngay 20/06/2010).
Tai thoi diém chan triéu kém (luc 18h00° ngay 20/06/2010), vét dau bat ddu mo rong

dién tich loang va lan truyén vé phia Nam.
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1999000 -~ -4

1998000 -~

1997000 4-----3--3

1996000

1995000

1994000

Class 1 [kgimr2]
[ Above 26
B 24- 26

22- 24
L 20-22
O 18-20

16- 18
0 116
B 12-14
B 10-12
B oz- 10
Bl os- 08

1993000

1992000

1991000 -+ -o e N |

1990000

Bl o0:-o08
B o02- 04

00- 02
Bl 02- 00
B Beiow 02
] Undefined Val

1989000

652000 654000 656000 658000 660000
18:00:00 20/6/2010 Time Step 330 of 360.

Hinh 3.22: Vét dau di chuyén thoi diém chan triéu kém khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 18h00” ngay 20/06/2010).

Tai khu vuc ngoai cang Son Duong — Formosa, Ha Tinh vao mua he, do it bi anh
hudng boi gié Tdy Nam ma lai chiu anh huéng manh cua dong tridu, nén vét dau tran di
chuyén cham theo dong triéu vé ca 2 huéng Bac va Nam doc theo duong bo. Tuy di
chuyén cham nhung vét dau tran co thé lan ra rat xa so véi diém tran dau (diém D1 toa do
654932;1994545), khoang cach co thé 1én dén trén 6km so véi diém tran dau.

3.2.3. Dién bién lan truyén dau khu viee trong cing Son Dwong vao mia dong.

Vé6i gia dinh mot tau ché 40.000 DWT dau bi dam tai vi tri D2 (toa do
653824;1994607) nhu hinh 3.1. Dau bat dau tran ra lac 00h00’ ngay 07/01/2010 va tran
lién tyc trong 10h. Tai diém gia dinh, trudng hop sy ¢ tran diu xay ra khi triéu xudng
(00h00°, 07/01/2010).

Tai thoi diém chan triéu cuong (lic 10h00° ngay 14/01/2010), vét dau trong cang

Son Duong ¢6 xu hudng di ra ngoai cang theo con triéu.
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653500
10:00:00 1/14/2010 Time Step 178 of 320

854000

Hinh 3.23: Vét dau di chuyén thoi diém chan triéu cuwong khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 10h00° ngay 14/01/2010).
Tai thoi diém dinh triéu cuong (lac 19hh00° ngay 14/01/2010), vét dau tién sat vao

bo va lan rong ra khu vuc cang Son Duong — Formosa, Ha Tinh.

Hinh 3.24: Vét dau di chuyén thoi diém dinh triéu cwong khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 19h00° ngay 14/01/2010).
Tai thoi diém chan tridu kém (lac 16h00° ngay 07/01/2010), vét dau thu hep ving

loang, khu vuc cang bi anh hudng nho hon.
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Hinh 3.25: Vét dau di chuyén thoi diém chan triéu kém khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 16h00° ngay 07/01/2010).
Tai thoi diém dinh tridu kém (lac 23h00” ngay 07/01/2010), vét dau chuyén hudng di

chuyén vao sat bo.

Steo 23 of 380,

Hinh 3.26: Vét dau di chuyén thoi diém dinh triéu kém khu vue cang Son Dieong —
Formosa, Ha Tinh (luc 23h00° ngay 07/01/2010).

Do trong cang Son Duong it bi anh huéng boi song va gié nén vét dau loang trong
pham vi nhd (khu vuc trong cang Son Duong). Tai mot s6 thoi diém, vét dau co xu
huéng di ra ngoai cang Son Duong theo con triéu xudng nhung nhanh chéng bi con tridu
lén day nguoc lai cang Son Duong.

3.2.4. Dién bién lan truyén dau khu viee civa cing Son Dwong vao mia dong.

Véi gia dinh mot tau chd 40.000 DWT dau bi dam tai vi tri D3 (toa do

654345;1994475) nhu hinh 3.1. Dau bat dau tran ra luc 00h00” ngay 07/01/2010 va tran

lién tyc trong 10h. Tai diém gia dinh, trudng hop sy ¢ tran diu xay ra khi triéu xudng
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(00h00’, 07/01/2010), nén vét dau nhanh chéng theo dong tridu di chuyén xudng phia

Nam.

1999000
1998000

1997000

1996000

1995000

1994000

1993000

1992000

1991000

1990000

1989000

(NEEEEREEROOO0

652000 654000 656000 658000 660000
4:00:00 7/1/2010 Time Step 4 of 360

Hinh 3.27: Vét dau di chuyén xuéng phia Nam theo dong triéu xudng tai khu viee cang
Son Dwong (luc 4h ngay 7/1/2010).
Ngay khi triéu 1én (luc 9h ngay 07/01/2010), vét dau bi dong triéu ddy vao trong cang
Son Duong va sau d6 vét dau di theo dong triéu 1én phia Bac (ltc 13h ngay 07/01/2010).

1999000 1999000 1

1998000 1998000 3

1997000 1997000

1996000

1996000

1995000

1995000

1994000

1994000

Class 1 [kg/m'3) Class 1 [kg/m'3]

1993000 1993000

1992000

28-32 1992000

1991000

1991000

1990000

00- 04 1990000

CHRRRRARA T

I 075100
0.4 Il 050-075
1989000 42-08 1989000 B 025-0%0
Below 1.2 B 5ciow 025
H Undefined Value ] ; [ Undefined val
652000 654000 656000 658000 660000 652000 654000 656000 658000 660000

Hinh 3.28: Vét dau di chuyén khi triéu lén (Lic 9h ngay 07/01/2010 (hinh trdi) va lic 13h
ngay 07/01/2010 (hinh phai)) tai cang Son Duong.

Tai thoi diém triéu 1én, vét dau bi dong triéu day vao phia trong cang Son Duong.
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1998000 § -+ 1908000 77
1997000 1997000 I
1995000 1996000
1895000 1995000
1994000 1994000
Class 1 [kg/m"3]
1993000 =iyt 1993000 [ Avove 52
B 7e-ee B <s-s2
0 72-78 o s4-48
1992000 [ es-72 1992000 L] 40-4¢
3 e0-66 ] 36-40
B s<-s0 Bl 32-36
B «8-54 B 28- 32
1991000 B <2-46 1991000 B 24-28
B 3s-42 B 20-24
B =
24230 12-18
1990000 | 1990000 0513
| RERT 04- 08
B osi2 Bl o0- 04
1989000 Bl o0-06 1989000 El 0:-00
I 5o 00 I Seow 04
; ] Undefned Va f [ Undefined vat
652000 654000 656000 658000 660000 662000 652000 654000 656000 658000 660000 662000
0:00:00 8/1/2010 Time Sten 24 of 360 15:00:00 10/1/2010 Time Step 87 of 360.

Hinh 3.29: Vét dau thoi diém triéu lén (lic Oh ngay 08/01/2010 (hinh trdi) va lic 15h
ngay 10/01/2010 (hinh phai)) tai cang Son Duong.
Tai thoi diém chan triéu kém (lac 16h ngay 07/01/2010), vét dau di chuyén dan tir

phia Bic xudng phia Nam theo dong tridu.

1998000 -~

1997000 -

1994000 -
1993000 - cemeeeeeeeo-

1992000

1991000 e Y

1990000

1989000 -08--04
Below -0.8
un

defined Value

ORERERRRECOL

652000 654000 656000 658000

16:00:00 7/1/2010 Time Step 16 of 360.

Hinh 3.30: Vét dau khi triéu kém (lic 16h ngay 07/01/2010) tai cang Son Dwong.
Tai dinh triéu kém (luc 23h ngay 07/01/2010), vét dau di theo dong tridu vao trong

660000 662000

cang Son Duong.
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1998000 -

1997000 ]

1996000

1995000

1994000
Class 1 [kg/m"3]

1993000 i“‘u[’:mu]‘
B es-104
= ss- 98

1992000 ] s0- 88
O 72- 80
£ 6s 72
B ss- 6

1991000 B s ss
B <o0- <8
Bl s2- 40

1990000 = P
Bl o0s- 15
Bl 00- 03

1989000 Bl 05- 00
B Beoow 08
L] Undefined Vi

652000 654000 656000 658000 660000 662000
23:00:00 7/1/2010 Time Step 23 of 360.

Hinh 3.31: Vi tri vét dau tai dinh triéu kém (lic 23h ngay 07/01/2010) tai cang Son
Duong.
Tai thoi diém chan triéu cudong (lac 10h ngay 14/01/2010), vét dau bat dau di chuyén

theo dong triéu 1én phia Béc.

1998000 -~

1997000

1996000

1995000

1994000
Class 1 [kg/m'3]

1993000 [ Above 195
B 180-195
% 165-18.0

1992000 150-165
] 125-150
B 120-135
B 105-120

1991000 B 90-105
B 7s- 50
B eo0- 75

1990000 = PO
B s- 30
Bl oo- 15

1989000 Bl -is- 0
I seow -1
[ undefined Value

652000 654000 656000 658000 660000 662000
10:00:00 14/1/2010 Time Step 178 of 360.

Hinh 3.32: Vét dau tai thoi diém chan triéu cuong (lic 10h ngay 14/01/2010) tai cing
Son Duong.
Tai thoi diém dinh triéu cuong (ltc 19h ngay 14/01/2010), vét dau bt dau di chuyén

théo con triéu tir trong cang Son Duong ra ngoai va di chuyén dan xuong phia Nam.
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1998000 -~}

1997000

1996000

1995000

1994000

1993000

1992000

1991000

1990000

1989000

ONEERREEEOT O

652000 654000 656000 658000 660000 662000
19:00:00 14/1/2010 Time Step 187 of 360.

Hinh 3.33: Vi tri vét dau tai dinh triéu cuwong (liic 19h ngay 14/1/2010) tai cang Son
Duong.
Trong mot s6 trudng hop, vét dau di chuyén manh 1én phia Bic theo dong triéu, vét
dau loang cach diém tran dau (diém D3 toa do 654345;1994475) khoang 6km va di

chuyén xudng phia Nam cach diém tran dau khoang Skm.

1999000 -~

1998000 -~
1998000 §----

199700
1997000 -+~
1996000 <=+ -----
1996000
1995000 1995000
1994000 1994000
" Class 1 [kg/m"3]
Class 1 [kg/m"3]
1993000 B <bove 52 1993000 B soove 112
B <s-52 B 0s-112
T <4 s L] s6-104
1992000 L s0- e I
L 36-40 1992000 O so- s
B 32-38 B 72- 80
B 28-232 O es4- 72
1991000 -+ -ommeeee e B 2¢- 28 1991000 B se- o4
B 2024 B <6 s
| R
12- 15 32 40
1990000 B oo 1s 1990000 -+ B 2el a2
Hl o< 08 B 1s- 24
. 00- 04 Bl os- 15
1989000 04- 00 BT 1 S S e Y Bl oo- 08
I s 0.4 : I seow 00
: L] undefined vas ; ] Undefined Vai
652000 654000 656000 658000 660000 662000 652000 654000 656000 658000 660000
12:00:00 12/1/2010 Time Step 132 of 360. 1:00:00 17/1/2010 Time Step 241 of 360

Hinh 3.34: Vi tri vét dau loang 1én phia Bdc (liic 12h ngay 12/1/2010 (hinh trdi)) va
xuong phia Nam (lic 1h ngay 17/1/2010 (hinh phdi)).

Do chiu tac dong cua song, gid va dong chay khu vuc cang Son Duong nén vung
chiu anh hudng cta dau loang rat rong, vét dau loang c¢6 thé di chuyén vé ca phia Bic va
phia Nam céach diém tran dau (diém D3 toa do 654345;1994475) khoang 5-6km. Khi
triéu 1én, mot phan vét diu sé di chuyén theo dong triéu vao trong cang Son Duong, mot
phan s& di chuyén 1én phia Bac. Khi triéu xudng, vét dau s& di chuyén theo dong tridu
xudng phia Nam.

3.2.5. Dién bién lan truyén diu khu viee ngodi cing Son Dwong vio mia déong.
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Voi gia dinh mét tau cho 40,000 DWT ddu bj ddm tai vi tri DI (toa do
654932;1994545) nhy hinh 3.1. Dau bat dau tran ra lac 00h00’ ngay 07/01/2010 va tran
lién tuc trong 10h. Tai diém gia dinh, trudng hop sy c¢d tran dau xdy ra khi tridu xudng
(00h00°, 07/01/2010).

Ngay sau khi xay ra dim tau tai vi tri D1 (toa do 654932;1994545), vét dau nhanh
chong lan ra va bat dau di chuyén manh vé phia nam. Chi sau 09h lan truyén, vét dau da
dat khoang céch trén 4km so voi diém D1 (toa d0 654932;1994545).

1999000
1998000 §----
1997000

1996000

1995000

1994000

Class 1 [kg/m3]
<

1993000 Above 52
48- 52
4- 48

1992000

3

32- 36
8- 132
1991000 24-28

| NNNNRENEY |

16- 20
1990000 12-18

1989000

L

652000 654000 656000 658000 660000
9:00:00 7/1/2010 Time Step 9 of 360.

Hinh 3.35: Vét dau loang réng ra xa diém tran D1 (toa 36 654932;1994545) khu viee
cang Son Duwong — Formosa, Ha Tinh (luc 09h00° ngay 07/01/2010).
Vao thoi diém chan triéu kém (lac 16h00° ngay 07/01/2010), vét dau lan vé phia Bic

va tiép tuc lan truyén 1én phia Bac trong nhiéu gio tiép theo.

1999000 -

1998000 §-------

1997000

1996000

1995000

1994000

Class 1 [kg/m'3]
1993000 Above 26

1992000

1991000

1990000

CNNERENEEE T TIm

1989000

652000 654000 656000 658000 660000 662000
16:00:00 7/1/2010 Time Step 16 of 360,

Hinh 3.36: Vét dau di chuyén thoi diém chan triéu kém khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 16h00° ngay 07/01/2010).
Vao hoi 23h00” ngay 07/01/2016, day ciing 13 thoi diém dinh tridu kém, vét dau bat

dau thu hep pham vi lan truyén va dan chuyén huéng xudng phia Nam.
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1999000

1998000

1997000
1996000
1995000
1994000

Clsss 1 ki3]

1993000 I 2vove 0

B ss-s0

258

1992000 P

40las

36-40

1991000 32036

1990000

1989000

CNNEEREEEREOO

652000 654000 656000 658000 660000 662000
23:00:00 7/1/2010 Time Step 23 of 360

Hinh 3.36: Vét dau di chuyén thoi diém dinh triéu kém khu vue cang Son Dieong —
Formosa, Ha Tinh (luc 23h00° ngay 07/01/2010).
Vao hoi 20h00° ngay 08/01/2010 (thoi diém triéu 1én), vét dau bat dau doi hudng lan

truyén xudng phia Nam.

1999000 -~

1998000 -~~~

1997000

1996000

1995000

1994000 ------teeoaneeo-

1993000

1992000

1991000

1990000

1989000 R e S s e

0

Undefined Value

652000 654000 656000 658000 660000
20:00:00 8/1/2010 Time Step 44 of 360.

Hinh 3.38: Vét dau thu hep pham vi va di chuyén dan xuéng phia Nam khu viec cang Son
Duong — Formosa, Ha Tinh (luc 20h00° ngay 08/01/2010).
Vao thoi diém chan triéu cudng (lac 10h00° ngay 14/01/2010), lic nay vét dau da doi

huéng va dang lan truyén 1én phia Bic.
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1999000 -

1998000 -+~

1997000

1996000

1995000

1994000

Class 1 [kgim"3]

1993000

1992000 - e

1991000

1990000

1683000 ] A S - N S S -

658000

652000 654000 656000
10:00:00 14/1/2010_Time Step 178 of 360

660000 662000

Hinh 3.39: Vét dau di chuyén thoi diém chan triéu cuwong khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 10h00° ngay 14/01/2010).
Vao thoi diém dinh triéu cuong (lic 19h00° ngay 14/01/2010), vét dau thu hep pham

vi anh hudng va bat dau di chuyén xuong phia Nam.
1995000 -~

1993000 -~

1992000

1991000

1990000

1989000

652000 654000 656000 658000 660000 662000
19:00:00 14/1/2010 Time Step 187 of 360.

Hinh 3.40: Vét dau di chuyén thoi diém dinh triéu cwong khu viee cang Son Dwong —
Formosa, Ha Tinh (luc 19h00° ngay 14/01/2010).

Do chiu tac dong ctia song, gié va dong triéu khu vuc cang Son Duong
Tai khu vuc ngoai cang Son Duong — Formosa, Ha Tinh vao mua dong, do chiu anh
huoéng manh mé€ cua gié mua Pong Béc ¢6 tri s6 10m/s nén vét dau tran lién tuc di
chuyén vé phia nam trong thoi gian dai (c6 thé kéo dai vai ngay). C6 luc vét dau di
chuyén 1én phia Bic, nhung chi sau vai gio vét dau lai quay nguoc lai tiép tuc di chuyén
vé phia Nam.

Nhin chung, khi sy ¢d tran ddu xay ra s& gay 6 nhiém cho vung bién xay ra tran dau,
mirc d6 anh hudng sé phu thudc vao tong lugng, thoi gian va thoi diém tran dau. Theo
cac kich ban mo phong di duoc thuc hién thi nguy co anh huéng cia dau tran 1a rat cao,

v6i ndng d¢ dau vuot xa muc tiéu chudn hang nghin lan.



37

Bdng 3.1: So sanh ham lweong dau tran tai cac vi tri DI (toa do 654932,1994545), D2
(toa A6 653824;1994607), D3 (toa dp 654345;1994475) véi quy chudn k thudt quéc gia
vé nuée mdt “OCVN 08 — 2015,

Ham luong dau
. Ham luong dau trony  trong nudc bién ch
Mua xay ra tran .
4 nudc bién (mg/l) phép (mg/1) (theo
. au
Vi tri tran dau QCVN 08 —2015
Giatricu¢ Giatricu
) 2 Al B2
dai tiéu
Mua he 4800 1600
Trong cang
Mua dong 3500 250
) Mua he 4000 200
Ngoai cang 0.3 1
Mua dong 3750 300
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KET LUAN VA KIEN NGHI
Két lun.

Sy ¢d tran dau 1a mot tai nan dic biét nghiém trong, gdy ra hdu qua ning né dbi véi
moi truong va anh hudng dén cac diéu kién nhan sinh. Viéc danh gia dugc muc do va
pham vi lan truyén cta luong dau tran 13 rat quan trong. Tir két qua mo phong su lan
truyén dau theo cac kich ban khac nhau véi nhitng nhan xét chi tiét ting truong hop ta c6
thé nhan thay:

Trong trudng hop tran diu xay ra ngoai cang Son Dwong — Formosa, Ha Tinh, dau
tran s& nhanh chong di chuyén theo dong triéu doc theo bo bién vé phia Bic va phia
Nam. Tuy thudc vao thoi diém xdy ra tran dau (mua dong hay mua heé, triéu cudng hay
triéu kém, triéu 1én hay triéu xudéng) ma tdc d6 va pham vi dau loang s& khac nhau.

Néu trudong hop tran dau xay ra vao mua dong, vét dau s& di chuyén chu yéu vé phia Nam
do chju anh hudng ning né ciia gié mua Pong Bic.

Néu truong hop tran dau xay ra vao mua he, vét dau s& di chuyén theo dong triéu vé ca
phia Nam va phia Bic tiiy thudc huéng di chuyén cta dong tridu.

Trong truong hop tran dau xay ra trong cang Son Dwong — Formosa, Ha Tinh, do
duoc che chian bai hé thong dé chin song nén trong cang it bi anh huong bai song va gio.
Vi vay, vét dau loang sé& chiu tic dong chu yéu cua thuy tridu. Do chi chiu anh hudng cia
thity triéu nén dau tran chi di chuyén vao gan bo va ra xa bd theo con triéu chu yéu trong
cang Son Duong.

Trong trudong hop tran diu & ctra cang Son Duong, ca khu vuc trong cang va ngoai
cang déu bi anh hudng bai dau loang. Vao nhitng ngay triéu kém, vét dau loang khu vuc
trong cang va khu vuc quanh cang Son Duong. Nhung vao ky triéu cuong, khu vuc anh
huong rong hon rat nhiéu, vét dau c6 thé loang ra cach diém tran dau khoang 5-6km.

Qua két qua tinh toan, mo phong su cb tran diu qua 4 phuong an cho thy. Di véi
truong hop diéu kién binh thudng, pham vi anh huéng rong hon theo hudng duong bo vé
phia Bic va phia Nam khu vuyc tinh toan. Ddi v6i diéu kién bat loi (it chiu anh hudng cta
song, gid), muc do 6 nhiém cuc bo hon, tap trung & khu vuc xay ra su cd.

Kién nghi.
Mo hinh MIKE 21 ¢6 thé dy bao t6t hudng di chuyén va phan bd cua dau tran sau khi

su ¢d xay ra. Tuy nhién, dé co thé ing phé nhanh nhét trong truong hop xay ra sy ¢b tran
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dau thi can thiét phai xdy dung san co s¢ dir liéu vé thuy dong lyc, diéu kién khi tuong &
khu vuc c6 thé xay ra tran dau nham dy bao dugc dién bién dau tran trong thoi gian ngin
nhat sau khi xay ra su c.

Dua vao két qua tinh toan moé phong 6 phuong an su ¢b dé ra, cac bén lién quan nhu:
chi dau tu cang Formosa — Ha Tinh, 1anh dao céc cép tinh Ha Tinh,... c6 thé xay dung
cac phuong an tmg pho véi sy ¢ tran dau. Bao gém cac cong viée nhu xay dung ngudn
nhan lyc tmg pho, trang bi cac thiét bi ing phé va hang nam c6 thé tién hanh dién tap rat

kinh nghiém dé han ché murc thip nhét thiét hai do su c¢6 tran dau gay ra.
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TAI LIEU THAM KHAO

. Giao trinh “Song gio”, Truong Pai hoc Thuy Lgi - Dy 4n nang cao nang lyc dao tao
nganh K§ thuat bo bién.

. Gido trinh “Hinh thdi bo bién”, Truong Pai hoc Thuy Loi - Dy 4n nang cao nang luc dao
tao nganh K¥ thuét bo bién.

. Gido trinh “Muyc nuoc va dong chay”, Trudong Pai hoc Thuy Loi - Dy an nang cao nang
luc dao tao nganh Ky thuat bo bién.

. Quy chuan k¥ thuat qudc gia vé chét luong nuéc mat QCVN 08-MT:2015/BTNMT.
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