BAI BAO KHOA HOQC

MO PHONG DU BAO SU DI CHUYEN CUA RAC THAINHU'A
TREN VUNG BIEN CON DAO

Pham Viin Song'’, Vé Cong Hoang?, Trin Tuin Hoang’

Tém tit: Nghién ciru nay ing dung mo hinh MIKE 21/3 Coupled Model nham mé phong thiy dong lyc hoc va
chuyén tdi vdt chat dé danh gla su lan Zruyen va nguon phdt sinh cia rdc thai nhya tai vung bién dic khu Cén Pao.
T hong qua sir dung dir liéu gio, séng, triéu va dia hinh ddy bién, mé phong sw di chuyen réc thai trén bién theo hai
mila gio dac trung (Tay Nam va Dong Bdc). Két qua cho thdy, hoan leu dong chay va ché dé gio - song anh huong
manh mé dén huéng di chuyén va nong do tich ty cua rac thai nhya, dac biét tai cac khu viec nhw Vinh Pam Tre,
Hon Bay Canh, Hon Tre Lon va Bai Pam Trau. Rdc thdi nhua ¢6 xu huong tich tu doc ven bién phia Tay vao mua
gi6 Tdy Nam, trong khi phia Péng nhuw Bén Bam va Vinh Bam Tre ghi nhdn mdt dg cao hon vao mita Péng Bic. Mé
hinh dé hiéu chinh va kiém dinh cdc thong s6 véi do chinh xdc cao (R = 0,84, NSE = 0,71), phan dnh tot qud trinh
chuyén tai thye té. Nghién citu cung cap co s6 khoa hoc viing chdc cho viéc thiét ké hé thong thu gom rdc thai xa bo,
dong thoi dong gop vdo chién hroc phat trién kinh té bién tuan hoan va bén viing cho ddic khu Cén Bao.

Tw khoa: Réac thai nhya, m6é hinh MIKE 21/3, du bao lan truyén rac thai, m6 phong dong lyc hoc va chuyén tai

vat chat.

1. PAT VAN PE

Co6n Dao 12 mot trung tdm du lich ndi tiéng, thu hat
rat dong khach tham quan. Trong khi do, hé thong co
s ha tang chua theo kip toc do ting truong va phat
trién “nong” ctia nganh du lich, gdy nén nhiéu sirc ép
cho cong tac bao vé moi truong, trong d6 c¢o6 quan ly
chét thai rdn va rac thai nhwa. Bén canh rac thai phat
sinh trong ddc khu Cén Dao, nhiéu khu vuc trén dia
ban Dac khu dang phai chiu mét lugng rac thai 16n tir
dai dwong dat vao bo bién.

Theo théng ké cia UBND dic khu Con Pao, mdi
ngay c6 hon 20 tin rac dugc thu gom, van chuyén vé bai
rac Bai Nhat, trong khi cong sudt 10 dbt chi xir 1y duoc
khoang 5 tin rac/ngay. Trong khi d6, lugng réc thai ton
dong tinh t6i dau nim 2023 1a hon 70.000 tan vira gdy &
nhiém mbi trudng va lam méit my quan cua khu du lich
(Bao Ba Ria - Viing Tau, 2022). Bén canh viéc ton dong
rac thai chua xir ly, mdi ngay Con Dao ciing phai tiép
nhan thém hang tan rac thai dai duong mdi ngay. Nguy co
Co6n Pao bién thanh bii rac dai duong da dugc canh bao
tr ndm 2015 (B4o Tudi Tré, 2015). Theo dit liéu ctia Ban
Quan ly Vuon Qudc gia Con Dio, trong hai nim tro lai
day, hién tuong rac thai dai duong trdi dat vao cac vung
bién ctia Con Pao ngiy cang nhidu, wdc tinh ting tir 10-
15 %/miam (Bao Ba Ria — Viing Tau, 2022). Cac loai rac
dai duong nhiéu nhit 14 tir hoat dong khai thac hai sin
nhu: Ludi, ngu cu cii rach, phao c4, can nhya, tii ni 16ng,
.. Theo bao cdo Chuong trinh gidm st ric thai bién nim
2020, do Vuon Qudc gia Con Déo thyc hién cing WWE-
Viét Nam tai cac diém nong vé rac (Bii Ong Dung, Bii

"Truong Pai hoc Cong nghé Mién Péng

’Phan hiéu Truong Dai hoc Thuy loi

Vién Khoa hoc Tai nguyén méi trieong va Bién doi khi héu
" Tac gid lién hé
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DPam Tre, Bii Pam Qudc) cho thiy rac thai nhya chiém
hon 90 % vé& sb luong va hon 55 % vé khéi lugng. Dix
ligu thu thap ciing cho thdy rang khdi lugng rac thai nhya
thuong ting cao vao mua 2, la mua gi6 Tdy Nam mang
nhiéu rdc thai bién vao céc bai bién. Mat khéc, voi dic
trung dia hinh nhiéu vinh kin va chiu tic dong manh mé tir
ché d6 gi6 mua, khu vuc Con Pao rit dé bi tac dong boi su
tich tu rac thai tir ngoai khoi dat vao. Tuy nhién, hién van
con thiéu cac nghién ctru dinh lugng mang tinh hé thong dé
danh gia sy van dong cua rac thai nhya tai day.

Nghién ctru nay nham phat trién mt cong cu md hinh
hoa tich hop dé mé phong cac dic trung thuy dong luc
hoc va qué trinh lan truyén hat ric nhya trong khu vuc
bién Coén Péao. Bing cich sir dung cic mo-dun MIKE
21/3 FM, két hop dir liéu quan tric thuc té va diéu kién
khi tuong - hai vin theo muia, nghién ctru huéng dén viéc
hiéu rd hon vé quy ludt di chuyén va phin bd rac nhya,
qua d6 gop phan hd tro xdy dung cac giai phap quan 1y va
giam thiéu 6 nhiém nhya bién mot cach hiéu qua.

2. PHUONG PHAP NGHIEN CUU VA SO
LIEU SU DUNG

2.1. Phwong phap nghién ctru

Trong nghién ctru nay, ching t6i st dung phuong
phap md phong bang md hinh toan hoc. Dé mdé phong
ché d6 thuy dong luc va su chuyén tai rac nhyua, nghién
ciru st dung bd mé hinh MIKE 21/3 Coupled Model
FM do Vién DHI phat trién. M6 hinh MIKE 21/3
Couple Model FM 1a phian mém k¥ thuat tac nghiép dé
tinh toan dong chay, song va cac van dé moi trudng.
Mb hinh niy cung cip modi trudng thiét ké hoan chinh
va ¢6 hiéu qua cho cac (mg dyng ky thudt, quan Iy va
lap ké hoach dbi v6i ving bién ven bo, cira song va
trong song. Su két hop giita giao dién do hoa dé sir
dung v6i ky thuat tinh toan c6 hiéu qua da tao ra mot
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cong cuy hitu ich cho cac nha quan ly cling nhu nha
thiét ké cong trinh trén toan thé gidi (DHI, 2014).
Nghién ciru ndy st dung module lién hop, Kkét hop 03
module tinh toan séng (MIKE 21 SW), dong chay
(MIKE 21 HD) va chuyén tai vat chit (MIKE 21 PT).
Céc md hinh nay déu sir dung ludi phi ciu triic phu
hop t6t v6i cac dang dudng bo va dia hinh phire tap.

2.2. XAy dyng ludi tinh toan cia md hinh

Quan dao Coén Pao nim & toa dd khoang 8°40'—
8°49" vi Bic va 106°33'~106°45’ kinh Dong, gdm 16
hon dao 16n nho, trong d6 ddao Con Son 1on nhit véi
dién tich khoang 52 km?. Dia hinh ven ddo da dang véi
nhiéu vinh, bii bién nhd xen k& cac miii d4 va nai ven
bién cao. Ving bién xung quanh c6 do sdu ting nhanh
ra xa bo. Nhin chung d¢ sau nuédc khoang 20-30 m &
sat bo va hon 50 m & khu vuc giita cac dao, sau dan vé
phia Bién Dong. Mién tinh toan ctia md hinh bao gdm
ving bién xung quanh quin ddo Con Dao, md rong du
xa dé triéu va séng ngoai khoi tac dong hop 1y dén khu
vuc nghién ctru (khoang vai chuc km xung quanh dao).
Ludi tinh phi cdu trac c6 mat do cao gan khu vuc cac
dao (kich thuéc phan tir khoang 100200 m) va thua
dan vé phia bién xa. Tong cong ludi gdm trén 20.000
phan tir tam giac va hon 12.000 nut tinh, dam bao mo
ta chi tiét dia hinh ven bd Cén Pao (xem hinh 1). Dir
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liéu d6 sau (bathymetry) duoc tong hop tir nhiéu ngudn
chinh thire (hai dd hang hai ciia Hai quan Viét Nam, sb
liéu Bo Tai nguyén & M0i truong, ...) 1di ndi suy lén
ludi tinh.

2.3. Piéu kién bién va tham sé mé hinh

Céac bién chinh cua md hinh 1 eo bién Pai Loan,
Luzon, Mindoro, Babalac, va Malacca. V&1 module
thuy dong lyc HD, cac bién nay 1a cac bién myc nudc
v6i sb liéu muce nude triéu duge xay dung tir cac hing
s6 diéu hoa trich xudt tir MIKE Zero Toolbox. Ngoai
ra, con cd cac bién muc nudc vung cira song & Nam Bo
(thudc hé thdng song Sai Gon - Pong Nai, Vam Co,
Tién va song Hau vai dit liéu myc nudce tai cac tram Pai
Ngdi, An Thuan, Bén Trai, Binh Pai, Vam Kénh, Soai
Rap, va Dinh Ba, Long Tau, Thi Vai xac dinh tir tuong
quan véi muc nude tridu tram Viing Tau cho ndm 2018
va 2023. Véi module tinh pho song SW, cac bién nay
duogc gia thiét 1a “lateral boundary” (bién bén) sir dung
cac théng sb song. Do ving nghién ctru chinh 14 ving
bién Con Pao nén ving bién tir Binh Thuan dén DPBSCL
lué6i tinh duoc chia min hon. Cac vang ¢6 dia hinh bién
d6i phirc tap nhu viing quan dao Hoang Sa, Trudng Sa,
..., ludi tinh ciing dugc chia nhé hon. Ngoai ra bién dau
vao con co trudng gid bao phu toan Bién Dong va khu
vue nghién ctru cho céc nam 2018 va 2023.
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Hinh 1. Mién tinh va heGi tinh mé hinh MIKE 21/3 FM cho khu viee nghién cieu

V6i cac tham s6 md hinh thi ma sat day trong mo
hinh HD sir dung hé s nham Nikuradse k, phan bd
theo d sau. Ban dau chon gia tri trung binh k, = 0,04
m sau d6 diéu chinh trong qua trinh hi¢u chinh moé
hinh. Lwc ma sat gié tdc dung 1én mat bién tinh theo
cong thirc truyén thong voi hé s6 ma sat phy thuge vao
toc do gié (tir 0,0013 dén 0,0025 khi gi6 ting tir 7 m/s
dén 25 m/s). M6 hinh SW st dung phd song
JONSWAP cho diéu kién ban dau va xét dén cac qua
trinh truyén lan, phan xa va v& cta song trong ving
nudc nong (g= 0,7). Tham sd nham day trong mo hinh
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song (Nikuradse) ciing duoc diéu chinh bang phuong
phap thir sai dé phu hop véi sb liéu song thue do. Mo
hinh PT thiét 14p v&i bude thdi gian tinh toan nho (At
= 60 gidy) dé theo ddi chi tiét chuyén dong hat. Tan
sudt cap nhat dong chay, song trong md hinh PT mdi
gio mot 1an (dong b véi dau ra md hinh HD va SW).
Qua trinh ling dong hat xudng day duoc xét voi van
tdc ling khac nhau tuy loai vat liéu nhua. Cac hat
nhya nhe (ty trong thap, vi du manh x6p, tai nylon)
hau nhu khong ling dang ké, trong khi hat nhya ning
hon (nhu day thirng, ludi chi) ¢6 van tdc ling cao
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hon, c¢6 thé chim dan xudng day néu nim lau trong
nudc tinh,

2.4. Dir liéu khi twgng thily vin

Truong gi6 khu vuc Con Pao dugc sir dung tir co
s6 dir liéu tai phan tich toan cau thé hé 5 (ERAS cua
ECMWEF véi do phan giai 0,25° va tan suét 1 gio). Dit
lidu gid (cac thanh phan u,v) nim 2018 va 2023 dugc
thu thap dudi dinh dang NetCDF, sau d6 ndi suy va
chuyén d6i sang dinh dang 2 chiéu *.dfs2 cua MIKE dé
lam du vao cho md hinh SW va HD. Déi véi diéu kién

H Newind
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song, mo hinh MIKE 21 SW ty tinh tir gi6 nén khong
can sb lleu song dau vao, tuy nhlen nhom nghién ctru ¢
st dung sb liéu song quan tric dé hiéu chinh mo hinh
(Hinh 2). Khong c6 dong song 16n nao d6 truc tiép ra
vung bién Cén Péo, do d6, md hinh khong xét dén dong
chay song. Cac yéu t6 dong lyc khac nhu mét d6 nudc,
nhiét d6, do mudi... dugc giit khong dbi, vi pham vi
nghién ctru chi yéu tip trung vao tic dong cua gio,
song, thuy tridu 1én rac ndi (cac bién dong mat do giy
hoan luu nhiét ¢6 thé bo qua & viing bién nhiét dgi nho).

Hinh 2. Truong gié Bién Péng va lan cdn ndam 2018 va nam 2023

2.5. Ngudn phat thai rac thai nhya

Dua trén khao sat thuc dia va tai liéu hién trang,
mo hinh gia dinh cic ngudn thai ric nhua tip trung
tai 6 dia diém quanh Con Dao, la nhitng noi thuc té
thuong xuyén ton dong nhidu ric nhwa. Cic diém
ndy bao gdom: Hon Bay Canh (phia dong bic dao
chinh), Vinh Pam Tre (phia bic dao chinh), Hon Ba
(dong nam dao chinh), Hon Tre Lon (phia Tay Nam,
ngoai khoi dao chinh), Bai Ong Pung (bd Tay ddo
chinh) va Biai Pam Trau (bo Tay Bic dao chinh gan
san bay). Day la nhitng vi tri theo ghi nhin c6 lugong
rac thai nhya troi dat va ton luu 16n nhat. Mo hinh
thiét 1ap ngudn phat thai tai cac diém nay dudi dang
lién tuc theo thdi gian véi luu lugng khong doi trong
sudt cac kich ban mé phong (do thiéu sb liéu chi tiét
vé thoi diém va lugng rac thai thuc té). Bay loai rac
thai nhya dién hinh dugc xét dén, ky hiéu tir loai 1
dén loai 7, twong tng v&i cac nhom vat lidu: (1) Xop
nhe, (2) Bao bi nilon mong, (3) Chai lo nhua, (4)
Manh nhwa cirng (tim phim, dng nhua, ...), (5) Phao,
can nhya day, (6) Day thirng ¢& nho, (7) Ludi danh
ca, day thung 1on va vat li¢u dét. M&i loai dugc gan
thong sé vé ndng do dau vao (khdi lwong hodc sb hat
thai ra), kich thudc hat va van toc ling riéng biét dwa
theo dac tinh vat 1y cia chang. Trong d0, loai 4 (cac
manh nhya ctirng vira phai) dugc chon lam loai dai
dién trung binh dé thuan ti¢n theo ddi va so sanh, do
loai nay cé cac gia tri thong s6 gin véi trung binh
clia tat ca 7 loai va ciing pho bién trong rac thuc té.
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Cac thong s6 lwa chon cua md hinh chuyén tai vat
chat va cac loai nhya phd bién phuc vu tinh toan mo
phong dugc thé hién trong Bang 1.

3. HIEU CHINH VA KIEM DPINH MO HINH

Sb liéu thuy tridu va song nam 2018 tai tram hai
van Coén Dao duge sir dung dé hiéu chinh budce dau cac
thong s6 mo hinh. Pic biét, mot dgt do song ngin han
voi thiét bi do tai chd gan Bén Pam (toa do 8,68°N;
106,60°E) vao ngay 17/5/2023 da cung cap chudi song
c6 nghia va chu ky trung binh moi 10 phuat trong
khoang thoi gian tir 2:00-6:10 va 15:30-19:30 cung
ngay. Py 1a dit liéu quan trong dé hidu chinh tham s6
nham day cho md hinh séng. M6 hinh dugc chay thir
voi céac gia tri k, khac nhau (0,30 m; 0,40 m; 0,45 m;
0,50 m) va so sanh d§ cao song c6 nghia m6 phong vdi
sb liéu do. Két qua cho thiy véi k, = 0,30 m, mé hinh
du bao song cao hon thuc do dang ké. Gia tri k, = 0,40
m cho két qua cai thién nhung van cao hon thuc té
khoang 0,03—0,08 m. Khi tang 1én k, = 0,45 m, d6 cao
song mo phong phu hop kha tdt véi sd liéu do, sai léch
giam dang ké va chu ky song dao dong twong dong
thuc do. Truong hop k, = 0,50 m thi mé hinh lai cho
song thap hon thuc té. Do do, k, = 0,45 m dugc lua
chon 1am gid tri nhim day t6i wu cho mo hinh trong
khu vuc Con Bao.

Véi bd tham s da lwa chon (bao gém ka=0,45m
cho mé hinh séng, va cac thiét 1ap khac nhu di néu),
mo hinh dugc chay kiém dinh lai cho ca nim 2018
nhim danh gid do chinh xac tong thé. Két qua so sanh
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vén tdc dong chay va song giita tinh toan va thyuc do tai
tram Con Pao va tram do lién tuc cho thiy co tuong
ddng cao giita mo hinh va sb ligu. Hé s6 tuong quan
Pearson R dat tir 0,61 dén 0,84 va chi s6 hiéu qua
Nash-Sutcliffe (NSE) dat 0,51-0,71 tily tham s danh
gia (van toc dong chay, do cao song). Cu thé, dbi véi
do cao song c6 nghia, R = 0,84 va NSE = 0,71 trong
giai doan hi¢u chinh, va R = 0,80, NSE = 0,51 trong

giai doan kiém dinh doc 1ap (xem Bang 2). Dbi voi van
toc dong chdy, R = 0,65 va NSE = 0,54. Day la mirc do
phu hop chip nhan dugc véi md phong séng va thay
triéu. Chénh léch van tdc dong chay giira thuc do va tinh
toan hau hét nho hon 10% bién do. Con sai s6 do cao
song trung binh khoang 5-10 cm. Nhiing két qua nay
khing dinh m6 hinh d3 dugc hiéu chinh, du tin cdy dé tién
hanh mé phong céc kich ban lan truyén rac thai nhya.

Bang 1. Thong s6 lya chon ciia md hinh chuyén tai vt chit
va cac loai nhua pho bién phuc vu tinh toAn mé phéng

TT | Noidung | Yéutd Tham sé Nong d¢ lom nhit i le+1 mg/m’.
i Ciclogi | Loai | | Khoi lugng hat nho nhit 1d Se-3 mg; Lot3 | Todh lng dmg l 1o7 i ,
L, . 3 P TR Nang d) nho nhat 13 le-7 mg/m’;
dau vio Thong lugng 13 le-Img/s img vii 10 hat/bude thin gian; Y s P )
i i Nong ¢ lom nhit la 1e+1 mg/m®.
Tudi tho 12 62 ndm. Toud — -
Logi 2 | Khii lugng hat nho nhit 1 Se-2 mg; ! T“ & E:‘mg dw§ h 1.5e-7 m.fs,]
N K ., .. L Nong d) nho nhat 13 le-7 mg/m’;
Thong lugng 13 le-Img/s img vai 10 hpt'bude thi gian; Néng d6 l6n nhit 13 Se+1 mg/m?
Tudi tho 14 62 ndm - ong €0 ¢ g/
. n - b e do 'l 3 Yo .
Logi 3 | Khii lugng hat nho nhit 1 le-1 mg; Loai Tm & {','"1' ""“E‘ h 2e-7 mis; 3
. . . .. e Nang d) nho nhat 13 le-7 mg/m’;
Thong hugng 13 le-1mg/s img vai 10 havbudc thin gian; Néng d6 16n nhit 13 7 Se ]
Tudi tho 1 62 nam - Nong dollu'n nhit la 7.5¢+1 mg/m’.
- = 0 oc da v v 1 Yo .
Logi 4 | Khoi lugng hat nho nhit 13 Se-1 mg; Logi I_‘Z‘ & f""": "Ql':} 1; % ??“"""’ N
Thong hrgng li 1e0mg/s img véi 10 hatbude théi gian; Nong 6 nh nhat 14 °‘1’“5'" "
Tudi the i 62 nim ~ N?ng ‘.jo-lun nhit I:} le+2 mg/m’.
Logi S| Khdi lgng ht nho nhit 1 1¢0 mg; Los T dblng dng 1207 mls, |
Thong hrgng 13 1e+2mg/s tmg véi 10 hatbude thii gian; Nong do nhd nhst H le-7 mg/m';
Tudi tho 13 62 nam _ i \on[_ do Ir:-n nh_ul la I,5c+.2 mg}l:l .
Logi 6 | Khi lugng hat nho nhit i e+ mg; 5 Ph““ tin vi khutch H 56 khutch tin ngang 14 0,1ms;
Théng lugng 14 1e+2mgfs img véi 10 haybude théi gian; tin H{ 0 phin tén thing dimg 13 0,001 m'/s.
— Tuoitho A 620k 6 Bidn doi roi Sir dyng ngudn di li¢u tir md hinh thiy ddng Iy
01 7| Khoi lugng hgt nhé nhit 1 1e+2 mg; — - - — —
Thong hugng I le+2mg/s img vGi 10 hatbudc thi gian; | 7 | Tuomg tie nhim ddy | Sir dyng ngudn dir li¢u tir mé hinh thiy dng lye
. ST T:: tho 1 ﬁET'I-’hH E — 8 Diura - Theo 6 lidu tnuig timg giir 14 tdng cing, lorlimg vi sit diy;
- én asting Northing = Theo 50 li¢u truimg diém timg gidr,
nhilm 1 |HonBay Canh 685137,1481 |  958311,9942 - Theo s li¢u diém tram cy thé timg gits 14 tong cong. lo
2 [ Vinh Dém Tre 682287.92| 9676267 lmgvishtdly. I
3 |HonBa 672106,2736 | 956914,208 Toc d¢ x thai Tr\'nf T‘l‘:; a5 T;: a5
- . 5 y a0 Lo Titrong f Nong| So [lugmghas bao | ling
319.53 2683.83 g e
4. :?.norre I[“)ml 6;0”119 w,ﬁ ggﬁgs ? :4 TT | Ténlogi nhya (g/mL) Ung dyng dj | hegmg nho nhitjmon hat dong
; BTI' BI"lg Tu""g Z?;:::‘:)‘m 96;0‘;;‘;(6)6; (mgly| havy), @8) | OB | @F)
al pam iraun all) J y . . .
3 Toc 4§ suy giam tiéu | Logi 1 1a le-1557; I [Polyethylene 10,91 -095 ;th::n';;hr::un o 107 0005 [ 1er13 | 1e7
. i 1, P -
hao Logi 2 1a 2e-14 5, 2 | Polypropylene | 0,9-092 Day fl‘mn__fr 01 | 10 | 005 |2e-14 | le-7
Logi 3 14 Se-13 5"; dity ciu cd,...
Logi 41 7e-125™; 3 | Polystyrene | 1.01-105 I‘h‘:olhung o1 | 10 | 01 |Se13| 1e7
Logi 51 le-11s"; - gi nh:u.
Loai 613 Se-115™; 4 | Polyvinyl 116 — 130 | Film. ong 10| 10 0,5 | 7e-12 |1,5¢-7
Logi 71 le-10 5 chioride .
™ : ——— Polyamid Ludi dinh 100 10 [ 1,0 [lell] 2e7
4 Qui trinh | Logi | Toc d§ lang dong 14 1e-7 m/s; 5 (Nylon) LB=LIs| G
ling dong Ndng 46 nho nhit 13 1e-7 mg/m’;
; : Polyethylene ) 100 | 10 | 100 |Se11| 2e7
Nong dj 16n nhit i 1e+1 mg/m’. 6 | CWCUWIENE -y 34139 | Chainhua,... Se ¢
Loai 2 | Téc d ling dong 13 1e-7 nvs; - Dit may
; g ter resi ¥, 100 [ 10 | 1000 | 1e-10] 2¢-7
Néng d6 nho nhit 14 1e-7 mg/m’; 7 | Polyesterresin | >135 |, 87"
Béng 2. DPanh gia d§ chinh xic thong ké giira thuc
do va tinh toan ciaa tram hai van Con DPio va tram & Cén Dl O TR <
oA A 14
do lién tuc toa do: Y = 674365,23; X= 956013,54 i
A E,
Hi¢u ¥
.,. «R . - Fi P
. X chinh Kiém dinh nam F06
Chi so <
d4nh vid nam 2023 04
I o
Tr | €2™8 2018
d¢ chinh Van e o— . _—
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1 He fo R 0,84 0,80 0,65 Hinh 3. So sanh gitva do cao song thuc do
2 Chi 56 NSE 0,71 0,51 0,54 va tinh toan tram Con Ddo nam 2018
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Hinh 5. So sanh giita vin toc dong chay thuc do
va tinh toan tram lién tuc nam 2023

Sau buéc hiéu chinh — kiém dinh mé hinh thay
dong lyc, md hinh van chuyén rac thai nhya (PT) duoc
trién khai trén nén mo hinh dong chay va séng da hiéu
chinh. Cac kich ban md phong xa rac lién tuc 6n dinh
tai 6 diém ngué)n duoc thiét ké nhim phan tich su di
chuyén ciia ric nhya trong cac diéu kién mua dic trung
bao gém kich ban mua gi6 Tay Nam, kich ban mua gié
Dong Béc va kich ban dai han 1 nim. Trong qué trinh
md phong, két qua duoc xuit dudi dang truong ndng
do6 rac thai nhya (ug/m?) tai cac thoi diém khac nhau,
cling nhu théng ké lugng hat rac tich lily tai cac khu
vuc trong diém (ven cac bai bién chinh, vinh kin).

4. KET QUA VA THAO LUAN

Két qua mo phong kich ban mua gié Tay Nam cho
thdy dudi tic dong cua gio Tdy Nam va ché do thay
triéu mua heé, hé théng hoan lwu dong chay quanh Con
D40 hinh thanh xu hudng van chuyén nudc theo vong
tron quanh ddo. Pang chu y, mé hinh tai hi¢n duoc
hién tuong khi tridu 1én, dong chay ven bo tach thanh
hai huéng d6i nghich doc hai bén dao, con khi triéu
xudng thi huéng dong chay ddi chiéu, ciing tao hai
dong ddi nghich nhung nguoc lai. Sy dao chiéu dong
chay theo chu ky ban nhat tridu ndy tao nén cac vong
hoan luu cuc bo ven dao, lam cho rac thai nhua c6 xu
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huéng bi giit lai va ludn quan quanh viing ven by Con
DPao thay vi tr6i ngay ra xa. Sau 15 ngay md phong
trong diéu kién gi6 Tay Nam, trudng nong do rac thai
nhya cho thiy phan 16n rac tip trung & ving ven bién
xung quanh cac dao, dic biét doc theo bo dao Con Son
va cac dao nho 1an can (Hinh 6). Nong do rac nhua cao
xudt hién lién tuc doc cac bai bién va chan ndi ven bd,
trong khi ving khoi xa quanh ddo hau nhu c6 nong do
rat thap. Diéu nay cho thay rac thai nhya dudi tic dong
két hop ctia gio Tay Nam va hoan luu triéu da bi don
ép vé phia b, di chuyén theo dang dong ven bd bao
quanh dao. Cac khu vuc ndi bat c6 thé ké dén la:

- Phia Ty va T4y Bic dio Con Son: Bii Pam Trau
va Bai Ong Pung 13 hai bii bién hing lugng rac 16n
nhét trong md phong mua Tay Nam. Gi6 Tay Nam thoi
huéng vao cac bai ndy, cong voi dong chdy ven by
hudng bic, da day rac tdp vio bd manh mé. Nong do
ric nhya tong cong md phong tai ddy dat mic rat cao,
tor 100 pg/m? tro 1én va cé noi vugt 1000 pg/m®. Réac
tap trung khong chi trén bai bién ma con phan bd day
dic tai ving nuéc ndng ven bo, ké ca khoang khong
gian gitra dao Con Son va Hon Tre Lon lan can. Hién
tuong nay phu hop voi quan sat thyc té khi Bdi Dam
Trau va Bai Ong Pung tir lau da duoc coi 1a “diém
den” vé 6 nhiém rac nhya & Con Pao (Chu Thé Cudng
va nnk., 2021).

- Phia dong bic va bac dao: Vinh Pam Tre va Bii
Vong (phia BDong ddo Con Son) cling la noi md hinh
cho thdy rac thai nhya tip trung nhiéu trong mia Tay
Nam. Mic du gi6 Tay Nam thoi nguoc hudng (tir Tay
Nam sang Pong Bic) co6 xu hudng diy ric ra xa bo
phia Pong, nhung dia hinh Vinh Dam Tre kin va vi tri
khuit gi6 da khién rac bi giir lai. Vinh PAm Tre nhan
rac nhya tir cd hudng bic va nam don vé, dat néng do
cao hang tram pg/nr’. Bai Vong (thuoc Hon Bay Canh
hodc gan trung tam dao) ciing tich tu t0i nhya va chai
nhyra ndi v6i ndng d6 ude tinh 0,2-1.000 pg/m’. Bay 1a
céc bai twong ddi kin, duoc bao quanh boi ring nii va
rimg, tao “ving 16m” dia hinh noi ric dé méc lai khi
tréi vao.

- Cac dao nhd phia nam va cum Hon Ba: Hon Ba &
boéng Nam va cac dao nho khac nhu Hon Bay Canh
cling ghi nhan c6 rac thai nhya vudng quanh bo. Tuy
muc do khong cao bang cac noi ké trén nhung mo hinh
cho thﬁy xudt hién day thung, ludi vun (loai 7) tai mot
s6 thoi diém ¢ khu viuc Bén Dam (cang chinh phia nam
dao) v&i ndng do 50-100 pg/m?. Picu ndy goi y rac tir
hoat dong khai thac hai san (ludi, day thirng) ciing theo
dong bién trdi vao cic bén cang, bii cat phia Nam.

Sau khoang 15 ngay mé phdéng trong mua Dong
Bic, phan b rac thai nhya tong cong cho thay rac lan
toa ca 0 ven bo 1an ngoai khoi xung quanh Con Pao,
nhung ndng do nhin chung thip hon so vi mia Tay
Nam. Mb hinh cho thay trén toan by dong, ndng do rac
tong cong chi ¢ mirc 0,1-1,0 pg/m?® d6i voi thi nhua,
chai nhya; va 50-100 pg/m? ddi véi vat lidu dét, day
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thirng (loai 7), chu yéu xudt hién tan mat tai vai thoi
diém trong mua. Nguoc lai, bd phia Tay Con Pao
trong mia Pong Bic van 1a noi hoi tu nhiéu rac hon.
Nhin chung, trong mua gi6 Pong Bic, su phin bd rac
thai nhwa phan tan va ddng déu hon trong khong gian
so voi mua Tay Nam. Khong cé sy chénh 1éch qua lon
gilta cac khu vuc, ngoai trir bo tdy van cao hon bo
dong mot murc nhat dinh. Diéu nay co thé do vao thoi
ky gi6 manh (thang 1-2), truong dong chay va song
trong khu vuc rat manh d3 cudn rac phan tan rdng, lam
mo di phﬁn nao khac biét cuc bd (Nguyén Quéc Trinh

va nnk., 2022, 2023). M6 phong véi cac mirc ndng do
dau vao khac nhau ciing cho thiy md hinh phan b
tuong ddi Oon dinh, khong xuat hién bién di bat thudng
— nghia 13 néu ting hay giam luong rac thai ngudn thi
hinh miu (pattern) phan bd rac trong khong gian van giit
dang twong tu, chi khac biét vé bién do néng do. Két qua
nay phu hop véi nhan dinh ciia Nguyén Quéc Trinh va
nnk (2022) khi nghién ctru mdé phdng rac nhya & Dba
Néng - Quang Nam rang dudi tac dong gié mua manh,
su phan bd rac nhya chu yéu do ché d6 hoan luu quyét
dinh, it phyu thugc quy mo nguén phat thai.

Hinh 6. Qud trinh phdt sinh va lan truyén nong dé rac thai nhwa ving ven bién
dac khu Cén Ddo vao mua gio Tdy Nam

Két hop cac phan tich trén véi dir liéu thuc té, c6
thé néi, cac ngudn phat sinh va tich tu rac thai nhua
chinh tai Con Pao nam & nhitng khu vuc da xac dinh:
Vinh Dam Tre, Hon Bay Canh, cum Hon Ba - Hon Tre
Lén, Bai PAm Trau, Bii Ong Pung. Nhirng noi nay
vira 1a diém rac tréi dat tap két, vira c6 thé coi la
“ngudn thir cip” phat tan rac sang chd khac néu khong
duogc thu don (vi rc tich tu c6 thé troi tré lai bién khi
diéu kién thay d6i). Két qua mdé phong phu hop véi
Bédo cdo giam sat nim 2020 ciia Chu Thé Cudng va
nnk. (2021) & chd: cac bai Ong Pung, PAm Trau, Vinh
Pam Tre duoc béo cédo ¢6 mic dd 6 nhiém rac nhya rt
cao ngoai thuc dia. Pidu ndy cing cb do tin ciy cua md
hinh. Hon nita, nghién ctru cia Chu Thé Cudng va nnk.
(2021) con cho thidy Con Dao co khéi lugng va ty 1¢
rac nhya trén bii bién cao hon hin so voi nhidu dao
ven bo khac ciia Viét Nam - mot thuc té do vi tr hirng

TAI LIEU THAM KHAO

chiu rac tir dién rong Bién Dong dua ti. That vay, cac
bién ven Chau A ganh luong rac thai nhya 16n nhét thé
gi6i do cong tic quan 1y chét thai con nhidu han ché
(Isobe va nnk. 2015, Jambeck va nnk. 2015). Két qua
nghién ctru ndy minh hoa cu thé cho truong hop Con
Dao: Du xa dit lién, ddo van phai tiép nhan va tich ty
lugng rac nhwa khong 16 tir nhidu ngudn khac nhau,
chii yéu tir cac hoat dong trén bién (danh bét hai san,
giao thong thuy) va tir dat lién (rac theo song, theo
dong chay ven bo tir cac nude quanh khu vuc).

Loi cam on: Nghién ciru nay dugc hd tro boi Dé
tai nghién ctru ing dung va phat trién cong nghé cip
Tinh “Ung dung cong nghé vién tham gidm sdt rdc thai
dai dwong va xdy dung hé thong thu gom xa bo cho
viing bién huyén Cén Pdo, tinh Ba Ria - Viing Tau.
Céc tc gia xin chan thanh cam on sy hd trg nay.
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Abstract:
MODELING AND FORECASTING MARINE PLASTIC DEBRIS TRANSPORT
IN THE COASTAL WATERS OF CON DAO ISLAND

This study applies the MIKE 21/3 Coupled Model to simulate hydrodynamics and material transport to assess the
dispersion and potential sources of plastic waste in the coastal waters of Con Dao Island, Vietnam. By integrating
wind, wave, tide, and bathymetric data, simulations were conducted for the two dominant monsoon seasons-
Southwest and Northeast. Results indicate that current circulation and wind-wave regimes play a critical role in
shaping plastic debris transport and accumulation, especially in hotspots such as Dam Tre Bay, Hon Bay Canh, Hon
Tre Lon, and Dam Trau Beach. Plastic debris tends to accumulate along the western coast during the Southwest
monsoon, while the eastern zones (e.g., Ben Dam and Dam Tre Bay) exhibit higher concentrations during the
Northeast monsoon. The model achieved high accuracy through calibration and validation (R? = 0.84;, NSE = 0.71),
reflecting its reliability in reproducing real-world transport processes. This research provides a solid scientific basis
for designing offshore waste collection systems and contributes to the strategic development of circular and
sustainable marine economies in island territories.

Keywords: Marine debris, MIKE 21/3 coupled model, forecasting debris dispersion, hydrodynamic and
transport modeling.
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