An toan, méi trwong va phat trién hang hai bén virng

TAPCHi  ISSN: 1859-316X, e-ISSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI

-JOURNAL OF MARINE SCEENCE AND TECHNOLOGY-

NGHIEN CUU MO PHONG LAN TRUYEN RAC THAI NHUA
KHU VUC VEN BIEN PO SON - HAI PHONG BANG MO HINH SO
SIMULATION STUDY OF PLASTIC WASTE DISPERSION IN THE COASTAL
AREA OF DO SON - HAI PHONG USING A NUMERICAL MODEL
PO VAN CUONG!, PO TRUNG KIEN?, TRAN GIA NINH'
'Khoa Hang hai, Truong Dai hoc Hang hai Viét Nam
2Phong Quan hé quéc té, Trirong Pai hoc Hang hdi Viét Nam
*Email lién hé: dotrungkien(@vimaru.edu.vn
DOI: https://doi.org/10.65154/jmst. 981

Toém tit

O nhiém réc thai nhia dang tré- thanh van dé moi
truong cdp bach tai cdc viimg bién va ven bién,
ddc biét o nhitng khu vuc tdp trung dong dan cu,
du lich va hoat dong hang hai. Nghién ciru nay tap
trung xdy dung va img dung mé hinh mé phong sé
nham phan tich qud trinh lan truyén rac thai nhya
tai khu vuc ven bién D6 Son - Hai Phong. Diém
mdi ciia nghién civu 1 tiép cdn triec tiép rdac thdi
nhya nhw mot déi tuwong 6 nhiém déc ldp thong
qua mé hinh sé hién dai, gép phan bé sung co s
dir liéu khoa hoc con han chéphuc vu quan ly moi
trwong bién dia phiwong. M6 hinh dwoc thiét lgp
trén nén tang MIKE 21/3 Coupled FM, tich hop
cde yéu té hai van, khi twong va dic tinh vit Iy ciia
rdc thai nhwa. Két qua mé phong lam ré quy ludt
di chuyén, phan tan va tich tu rdc thdi theo khong
gian - thoi gian, dong thoi xdc dinh cdc khu viee
¢6 nguy co tich Wiy cao. Nghién ciru cung cdp co
$6 khoa hoc cho viéc dw bdo xu thé é nhiém va dé
xudt cac gidi phap quan Iy, thu gom va giam thiéu
rac thai nhwa, hwong téi bao vé moi triwong ven
bién va phat trién kinh té bién bén viing.

Tix khéa: O nhiém méi truong bién, rac thai
nhya, mo phong, Mike 21/3.

Abstract

Plastic waste pollution has become an urgent
environmental issue in marine and coastal areas,
particularly in regions with high population
density,
operations. This study focuses on the development

tourism  activities, and  maritime
and application of a numerical simulation model to
analyze the transport and dispersion of plastic
waste in the Do Son - Hai Phong coastal zone. A
key contribution of the research lies in treating
plastic waste as an independent pollution source

using advanced numerical modeling techniques,

thereby supplementing the limited scientific data
available  for local coastal environmental
management. The model was established on the
MIKE 21/3 Coupled Flexible Mesh platform,
integrating hydrodynamic conditions,
meteorological  forcing, and the physical
characteristics of plastic waste. Simulation results
clarify the spatial-temporal patterns of transport,
dispersion, and accumulation of plastic waste,
while identifying areas with a high potential for
accumulation. The study provides a scientific basis
for predicting pollution trends and for proposing
effective strategies for plastic waste management,
collection, and mitigation, contributing to coastal
environmental protection and the sustainable
development of the marine economy.

Keywords: Marine environment pollution, plastic
waste, simulation, Mike 21/3.

1. Pit van dé

O nhiém rac thai nhua dang duoc xem 1a mét trong
nhitng van dé méi truong nghiém trong va phic tap
nhéat ddi véi cac ving bién va ven bién trén thé giéi.
Nhiéu nghién ctru quéc té chi ra rang lugng nhuya bi
that thodt tir dét lién va cac hoat dong kinh té bién vao
dai duong ngay cang gia tang, trong khi kha nang
phan huy tu nhién cia vat liéu nhya la rat han ché. Cac
béo céo ciia Lién Hop Qudc va céc t6 chirc quic té
cho thiy rac thai nhwa khong chi anh huéng dén canh
quan va chét lugng moéi truong bién, ma con gy ra
nhiing hé luy lau dai ddi v&i hé sinh thai, chudi thic
an va strc khoe con nguoi [1-3]. Trong bdi canh do,
viéc hiéu rd co ché phat sinh, lan truyén va tich tu rac
thai nhya trong moi truong bién dugc xem 1a co s&
khoa hoc quan trong dé xay dung cac giai phap quan
1y hiéu qua.

Trong nhing nim gan déy, nghién ctru vé rac thai
nhya va vi nhwa trong méi truong bién da phat trién
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manh trén pham vi toan cau, phan anh tinh cp bach
va phirc tap ciia dang 6 nhiém nay. Nhidu nghién ctru
qudc té chi ra ring rac thai nhya co kha nang lan
truyén xa khoi ngudn phat sinh dudi tac dong tong hop
cia dong chay, song, gié va thuy triéu, tir ¢ hinh
thanh cac vung hdi tu tai ven bd va ctra song [4, 5].
Bén canh cac nghién ctru thuc nghi€m tép trung vao
danh gia hién trang va tic dong sinh hoc cua vi nhya,
nhiéu tong quan gan diy nhin manh sy can thiét phai
tiép can van dé theo hudng dong, gin voi co ché van
chuyén va phéan b theo khong gian - thoi gian [6-8].
Céc md hinh sé va phuong phap theo dai hat di duoc
{mg dung dé mé phong qua trinh lan truyén va tich tu
rac thai nhua, cho théy tiém nang hd trg du bao va
quan 1y moi truong bién [9-11]. Tuy nhién, phan 16n
cac nghién ciru van tip trung & quy mo rong, trong khi
cac ving ven bién véi diéu kién dong luc phirc tap
chua dugc xem xét day du.

Tai Viét Nam, cac nghién ctru vé rac thai nhua va
vi nhya da ghi nhan sy hién dién cua vi nhya trong
nhiéu thanh phin méi truong va sinh vat bién. Cac
cong trinh trong nude da bude dau lam 16 dic diém
phan bd vi nhua trong trAm tich ven b, cat bai bién,
cling nhu trong 6ng tiéu hoa clia ca va cac loai nhuyén
thé c6 gié tri kinh t& [12, 13]. Mot s6 nghién ctru tong
quan ciing da chi ra nhimg tac dong tiém tang cua rac
thai nhya déi v6i dong vat day va nguy co lan truyén
trong chudi thirc in. Mic du vay, cac nghién ctru nay
chu yéu mang tinh mo ta hién trang, dua trén $6 lidu
khao sat diém, con han ché trong viéc giai thich co ché
lan truyén va bién dong theo thdi gian cua rac thai
nhya dudi tac dong cua diéu kién hai van - khi tugng
[14,15].

Bén canh do, s6 lwong nghién ctru trong nudc ting
dung mé hinh s6 dé mé phong qua trinh lan truyén rac
thai nhwra con twong ddi it. Mot sé nghién ctru gin day
da thir nghiém mé hinh MIKE dé mo phong truyén tai
rac thai nhya theo dédc trung mua 6 mot s6 khu vuc
ven bién mién Trung [16], cho thay tinh kha thi ctia
phuong phap mé hinh héa trong viéc nhan dién xu thé
di chuyén va phan b6 rac thai. Tuy nhién, viéc dp dung
cach tiép can nay cho cac khu vuc ven bién phia Bic,
noi ¢6 diéu kién thiy dong luc phtrc tap va chiu anh
hudng ddng thoi cua song, bién va hoat dong hang hai,
van con 1a khoang tréng nghién ctru.

Xuét phat tir thyc tién trén, nghién ctru nay tap
trung img dung mo hinh s6 hién dai dé mo6 phong qué
trinh lan truyén rac thai nhua tai khu vuc ven bién B
Son - Hai Phong. Piém mdi clia nghién ctru nim &
viéc tiép can rac thai nhya nhu mot dbi tuong 6 nhiém
doc 1ap, tich hop dong thoi cac yéu to hai van, khi
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tuong va dac tinh vat 1y cta rac thai trong moi truong
moé phong. Két qua nghién ciru khong chi gop phan
1am 13 co ché phat tan va vung tich tu rac thai nhya tai
khu vure nghién ctru, ma con cung cap co s khoa hoc
phuc vu cong tac quan Iy moi trudng, thu gom va giam
thiéu 6 nhidm, hudng t6i phat trién bén vimg kinh té
bién va du lich ven bién Hai Phong.

2. Tai liéu va phwong phap thwc hién moé
phong
2.1. Phwong phap thuc hién moé phong

Nghién ctru 4p dung phuong phap mé phong sb
tich hop dé danh gia qué trinh lan truyén rac thai nhya
tai khu vuc ven bién Db Son - Hai Phong. Hé théng
mo hinh duoc xdy dung trén nén tang MIKE 21/3
Coupled Model FM, cho phép két hop mé phong thiy
dong luc, tac dong song - gidé va mod phong quy dao
rac thai nhya trong cung mdt moi truong tinh toan.
Phuong phap nay dac biét phu hgp véi cac khu vuc
ven bién co dia hinh phtc tap, chiu anh huéng dong
thoi cta thay tridu, dong chay ven bd va cac hoat dong
nhan sinh.

Trude hét, mo hinh thuy dong luc (HD) duoc st
dung dé mo phong truong muc nude va dong chay
theo thoi gian. Co sé cia mo hinh HD 1a hé phuong
trinh nudc nong hai chidu trung binh theo chiéu sau,
bao gom phuong trinh lién tuc va phuong trinh dong
lugng. Phuong trinh lién tuc duoc biéu dién duai dang
[17]:
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Trong d6 & 1a 6 sdu muc nudc, u va v lan luot 1a
céc thanh phan van toc dong chay theo phuong x va y.

Phuong trinh dong lugng theo hai phuong toa do
dugc viét nhu sau [17]:
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Trong d6 g 1a gia toc trong truong; 771 cao do myc
nudce ty do; Fx va F, la cac luc téng hop theo hai
phuong, bao gém lyc ma sat day, lyc Coriolis, luc do
gi6 mit va cac thanh phan khuéch tan réi.

Két qua trudng dong chay va muc nude tir mo hinh
HD duoc str dung lam déu vao cho mo hinh Particle
Tracking (PT) nhim mé phong qué trinh lan truyén
rac thai nhya. Trong m6 hinh nay, rac thai nhua duoc
dai dién béng cac hat roi rac, chuyén dong theo cach
tiép can Lagrangian. Phuong trinh chuyén dong tong
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quat cia mot hat dugc mo6 ta nhu sau [18]:

%: UX,H+aU,_+R 4)

Trong d6 X '1a vi tri cta hat theo thoi gian, Ula van
toe dong chay léy tr mo hinh thuy dong luc, U, 1a van
tdc gid mit, a 1a hé sb troi theo gid (windage) dic
trung cho timg loai rac thai nhua, va R 1a thanh phan
nhiéu ngiu nhién dai dién cho qua trinh khuéch tan rbi
trong moi trudng nudce.

Thanh phan khuéch tan rbi cta hat duge mo phong
bang phuong phap bude ngiu nhién (random walk),
v6i d6 16n bude dich chuyén phu thude vao hé sd
khuéch tan ngang Kj.:

R=2K,\tG %)

Trong do At 1a bude thoi gian moé phong va G la
vecto ngau nhién c¢6 phan bd chudn.

Thong qua sy két hop giita mo hinh thay dong luc
va mo hinh quy dao hat, phuong phap mo phong cho
phép tai hién mot cach dinh lugng qua trinh di chuyén,
phén tan va tich tu rac thai nhya theo khong gian - thoi
gian, dugc thuc hién 14y trung binh cho ca cot nude.
Céch tiép can nay tao co sé khoa hoc dé phan tich
hanh lang lan truyén, xac dinh cac khu vuc c6 nguy
co tich tu cao va phuc vu danh gié cac kich ban quan
ly, thu gom va giam thiéu rac thai nhya tai khu vuc
ven bién D6 Son - Hai Phong.

2.2. B) dit liéu sir dung

Dt liéu dia hinh phuc vu xay dung mo hinh cho
khu vuc ven bién D6 Son - Hai Phong duoc tong hop
va xir Iy tir nhidu ngudn khac nhau nhdm bao dam tinh
day di va do tin cay. Trong do, hai d6 VN40001 ty 1¢
1:75.000, do Tdng cong ty Bao dam an toan hang hai
Viét Nam phat hanh vao thang 3 nam 2025, dugc su
dung 1am ngudn dir liéu chinh dé mo ta dic diém dia
hinh déy bién va cac yéu t6 hang hai quan trong trong
khu vyc nghién ctru. Bén canh nguén di liéu nay,
thong tin do sdu day bién con duoc bd sung tir co s&
di liéu GEBCO, 1a bd di liéu dia hinh day bién toan
céu dugc cong b rong rai va sir dung phd bién trong
nhiéu nghién ctru hai dwong hoc. Trong nghién ctru
nay, dit lieu GEBCO chu yéu dugc khai thac cho cac
viing ven bo xa va khu vuc ngoai khoi, noi chua c6 sb
liéu khao sat chi tiét, nham tao 16p nén ban dau cho
mién tinh toan trude khi xay dung ludi phan tir chi tiét
cho khu vyc ven bién B Son - Hai Phong (Hinh 1).

Dit ligu gi6 dugc thu thap tir tram quan tric Hon
Déu, v6i chudi sb liéu cap nhat ¢én nam 2023, phan
anh ddc trung khi twong khu vyc nghién ctru. Muc
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Hinh 1. Hai d6 VN40001

nude bién va ché do thuy triéu dugc tong hop tir cac
tai liéu chuyén nganh va s6 liéu trung binh nhiéu nam,
qua do6 bao dam tinh dai dién cho diéu kién thiy van
dic trung. Cac yéu td khi tuong bd sung duoc khai
thac tir co s& dir liéu tai phan tich ERAS do Trung tam
Duy bao Thoi tiét Trung han Chau Au (ECMWF) cung
cap; sau d6 duogc xtr 1y théng ké va noi suy theo thoi
gian dé phu hop véi bude thoi gian va ludi tinh ctia
mo hinh.

Dudng bd va diéu kién bién ven bo duge xac dinh
trén co s két hop dir liéu dudng bo chi tiét trich xuét
tir hai d0 VN40001 va thong tin hinh anh vé tinh tir
Google Earth, nham phan anh chinh xéac hinh thai bo
bién hién tai. Trong khi d6, diéu kién bién phia bién va
khu vuc 1an can D6 Son - noi ¢6 vai tro chi phéi ché do
thiy tridu, dong chay ven b va su két ndi voi mién tinh
toan - duoc xac dinh thong qua két qua mo phong cua
md hinh MIKE, bao dam tinh nhit quan va én dinh cho
qua trinh tinh toan lan truyén rac thai nhya. Thong sb
dau vao cho md hinh lan truyén rac thai nhua co su
tham khao diéu kién thuc té tai dia phuong va cac
nghién ctru lién quan tai khu vuc va cac ving ven bién
Viét Nam [19-21]. Dién hinh nhu loai rac thai nhya
trong mo hinh 14 loai Polyethylene (PE), bao gdm tui
nilon, mang boc thuc phim, chai lo dung my phim/do
uéng, éng nhya, thung rac, dd choi,... 1a nhiing rac thai
nhya thudng thay tai cac khu du lich, dan cu sinh hoat
ven bién nhu bai bién Db Son.

3. Két qua
3.1. Két qud hiéu chinh mé hinh

Luéi tinh phuc vu mo phong thiy dong luc dugce
xdy dung bang mo-dun MIKE Zero thudc bd phin
mém MIKE. Mién tinh toan dugc chia theo dang ludi
tam giac phi cdu tric, cho phép linh hoat diéu chinh
mat d6 phan tir phit hop v6i mire d6 phirc tap cua timg
khu vuc. Trong do6, khu vuc ven bo Pd Son - noi tap
trung nghién ctru lan truyén rac thai nhya - dugc thiét
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ké v6i mat d¢ ludi cao hon nham nang cao d¢ chinh
xac mo phong.

Pham vi md phong ven bién P Son nim trong
khoang kinh d6 tir 106°41'E dén 106°54'E va vi d¢ tir
20°36'N dén 20°45'N, dugc thé hién trong hé toa do
UTM - mui 48 (Hinh 2). Ludi tinh toan st dung cac
phan tir tam gidc khong déu, trong d6 dién tich 16n
nhit cia mdi phan tir tai khu vyc trong tim khong
vuot qua 1,5 km?. Toan bd mién nghién ctru bao gém
14.522 nat va 24.851 phan tir, voi goc nho nhat cia
phén tir duoc kiém soat & mirc 32° nhim bao dam chét
luong ludi va 6n dinh s6.

Hinh 2. Lwoi tinh toan

Bang 1. Théong sé tinh todn diu vio ciia mé hinh

Thong sb Gia tri
Ludi tinh 14522 nat, 24851 phan tir
Muia gi6 déng bac: 05/01/2022 00:00 -
o 18/01/2022 21:20 (13 ngay)
Thoi gian Mila gi6 ty nam: 04/07/2022 07:00 -
18/07/2022 04:20 (13 ngay)
Khoang thoi I
gian 600 giay
S6 bude 2000
D6 hoi tu S6 CFL =0.85
Do nhot réi Cong thitc Smagorinsky, Constant 0.28 m%/s
HD:, Lue Sb Manning
can
Loai rac
nhua Polyethylene (PE)
S6 hat 500
Néng d6
thai 10 (mg/s)
Trong luong
hat 0.008 (mg)
Toc do suy 3.06e-007 (1/s)
giam

Cac kich ban mo6 phong dugc thuc hién cho hai
giai doan dai dién: Gio mua Dong Bic (tr 05/01/2022
dén 18/01/2022) va muia mua/gié mua Tay Nam (tir
04/7/2022 dén 18/7/2022), mdi giai doan kéo dai 13
ngdy, phan anh diéu kién khi tuong - thity van dién
hinh cua ving ven bién Bic Bo. Budc thoi gian tinh
toan duoc lya chon 1a 600 gidy, twong ng véi 2000
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budc md phong, nham can bang giita do chi tiét cua
két qua va hiéu qua tinh toan trén hé théng may tinh
st dung. Bang 1 mé ta cac thong sd tinh toan dau vao
cho md hinh MIKE 21/3 Coupled FM gdm c6 thong
s6 dAu vao cho mé hinh thuy lyc va mé hinh mo phong
lan truyén nhya (Particle Tracking).

Hinh 3. Muc nwéc ky gié miva Péng Bic
(06/01/2022)

Hinh 4. Muc nuwoc ky gio mua Tay Nam (05/07/2022)

Két qua mod phong muc nudc trong cac giai doan
gi6 mua duogc trinh bay trong Hinh 3 va Hinh 4. B§
tin cdy cua mo hinh thiy dong luc dugc danh gia
thong qua so sanh véi s6 liéu muc nude quan tric tai
tram Hon D4u, cho thy su phu hop t6t vé ca pha dao
ddng va bién do tridu (Hinh 5 va Hinh 6). Cac tham sb
chinh ctia mé hinh duoc thiét 1ap theo khuyén nghi
ctia phin mém, trong d6 ma sat day dugc biéu dién
béng hé sb Manning, d6 nhat 16i duwge mod phong theo
tiép can Smagorinsky v6i gia tri 0,28m?/s. Ngoai ra,
mot s tham s6 nhu lyc Coriolis dugc hiéu chinh theo
diéu kién dia phuong, cing véi viéc kiém soat tiéu
chuén hoi tu CFL=0,85, nham nang cao tinh on dinh
va d0 tin cdy ctia mo6 phong thily dong luc, 1am co sé
cho mo hinh lan truyén rac thai nhuya.

3.2. Két qud mé phong qud trinh phdt tin réc
thdi nhya

Trong diéu kién gi6 mua Péng Béc, qué trinh lan
truyén rac thai nhya ghi nhan su khoi phat tir khu vuc
khu 1 - bii bién DS Son, noi rac thai bat dau xuét hién
va tap trung véi cuong do cao ¢ dai ven bo. Viée lya
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Hinh 5. So sanh muc nwéc thwe do (Hobs) va mé phéng (Hsim) tai tram Hon Déu giai doan tiv 05/01/2022 dén
18/01/2022

Mue nuée (m)
oS

7/3/22 12:00
7/4/22 0:00
7/4/22 12:00
7/5/22 0:00
7/5/22 12:00
7/6/22 0:00
7/6/22 12:00
7/7/22 0:00
7/7/22 12:00
7/8/22 0:00
7/8/22 12:00
7/9/22 0:00
7/9/22 12:00
7/10/22 0:00
7/10/22 12:00

\ 4

7/11/22 0:00
7/11/22 12:00
7/12/22 0:00
7/12/22 12:00
7/13/22 0:00
7/13/22 12:00
7/14/22 0:00
7/14/22 12:00
7/15/22 0:00
7/15/22 12:00
7/16/22 0:00
7/16/22 12:00
7/17/22 0:00
7/17/22 12:00
7/18/22 0:00
7/18/22 12:00
7/19/22 0:00

Hinh 6. So sanh mwc nwéc thuce do (Hobs) va mo phong (Hsim) tai tram Hon Diu giai doan tir 04/07/2022 dén
18/07/2022

Hinh 7. Mé phéng lan truyén réc théi nhwa kp gié

chon khu 1 1am ngudn rac thai nhya duoc xay dung
dua trén diéu kién thyc tién méi truong, du lich va
kinh té tai khu vuc. DPay 1a noi tap trung cac hoat ddng
du lich, dich vu ven bién va sinh hoat dan cu, do d6
duoc xem la ving c6 kha nang phat sinh rac thai nhya
cao. Duéi tac dong tong hop ctia gié muia va dia hinh
bo bién c6 dang cong két hop véi cac ving nude nong,
réc thai nhya khong chi bi git lai gin bo ma con dan
dich chuyén theo hudéng mo cua vinh ra phia Pong va
Pong Nam, tién vé khu 2. Tai thoi diém dau ky mo

Hinh 8. Mé phéng lan truyén rdc théi nhwa ky gié

phong (05/01), sy tép trung cuc bd cua rac thai nhya
phan 4nh rd vai trd ctia khu vuec tiép giap dét lién nhu
mdt vung gifr va tich tu rac (Hinh 7). Trong cic ngay
tiép theo (07/01 va 11/01), pham vi phan bé dugec mo
rong dang ké vé phia ngoai khoi, hinh thanh dai lan
truyén kéo dai theo hanh lang dong chay ven bo (Hinh
8, 9). Bén cubi ky md phong (18/01), mic du ving anh
hudng da bao trum dién tich 16n hon, cac khu vuc tich
tu ven bo van ton tai dn dinh, cho thiy nguy co 6 nhiém
kéo dai trong sudt mua gio Pong Bic (Hinh 10).
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Hinh 9. Mé phong lan truyé;n rdc thdi nhwa ky gio
mita Pong Bic ngay 11/01/2022

Hinh 10. M6 phong lan truyén rdc thdi nhuwa ky gio
mita Pong Bic ngay 18/01/2022

Hinh 11. M6 phéng lan truyén rdc théi nhwa ky gié
mua Tdy Nam ngay 04/07/2022

Hinh 13. M6 phéng lan truyén rdc théi nhwa kp gié
mua Tdy Nam ngay 14/07/2022

[ e N

Hinh 12. M6 phéng lan truyén rdc théi nhwa kp gié
mua Tdy Nam ngay 06/07/2022

Hinh 14. M6 phéng lan truyén rdc théi nhwa ky gié
mua Tay Nam ngay 17/07/2022

Bing 2. Két qui mé phong lan truyén rdc thdi nhwa theo kich bin mia gio Dong Biic va Tdy Nam

Dic diém Mua gi6 Pong Bic

Mua gi6 Tay Nam

Hudng lan truyén
chinh Nam

Pham vi lan truyén .
gian

bic diém tich tu

ven bo sudt ky mo phong
Bién déng theo Pham vi 4nh huéng tang dan, nhung 15i tich tu
thoi gian ven bo duy tri 6n dinh
Cochéchiphdi  Gi6 Pong Béc két hop dia hinh bd cong va ving
chinh nudc nong

Mtc d§ nguy co 0
nhiém

Tur ven bo ra ngoai khoi theo huéng Dong - Pong

Mé rong dén ra ving bién ngoai khoi theo thoi

Cao va kéo dai trong sudt miia gi6 Pong Bic

Dich chuyén va dbn ép doc theo by, mé rong theo ca
hai huéng Pong Béc va Dong Nam
Chu yéu lan doc bo, pham vi ngoai khoi mé rong han
ché

Tdn tai cac diém tich tu 6n dinh sat bd trong

Hinh thanh dai tich tu kéo dai song song duong bo

Mat d6 va khéi lugng tang nhanh trong thoi ky gio
4n dinh
Gi6 Tay Nam ép rac doc bo, két hop hinh thai bo
cong gitt rac

Rét cao trong muia mura, tring v6i cao diém du lich

Trong diéu kién gié mua Tay Nam, quy luat lan
truyén rac thai nhya tai ving ven bién P Son cho
thdy su khac biét 1& rang so voi giai doan gié mua
Pong Bic, do chiu tic dong tryc tiép ciia hudng gio
chi phéi két hop véi dic diém hinh thai bd bién mé vé
phia Pong Bic. O giai doan dau ky mé phong
(04/7/2022), rc thai nhya chil yéu phan bd cuc bo tai

khu vuc gan by véi mire 6 thap dén trung binh (Hinh
11). Khi gi6 Tay Nam duy tri 6n dinh trong cac ngay
06/7 va 14/7/2022, rac thai nhya c6 xu hudng dich
chuyén va don ép doc theo bd phia Pong Bic cta ban
dao DS Son, hinh thanh dai tich tu kéo dai song song
v6i duong bo. Pong thoi, mat do va khéi lugng rac thai
gia ting nhanh, mé rong pham vi phan bd theo ca hai
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huéng Pong Bic va Pong Nam (Hinh 12, 13). Bén thoi
diém cudi ky mé phong (17/7/2022), rac thai nhwa bét
dau lan toa nhe ra ving bién phia ngoai, tuy nhién cac
khu vy tich tu ven bd van duy tri cudng d6 cao. Piéu
nay cho thiy su két hop gitra dia hinh b bién dang
cong va tac dong cua gio mua Tdy Nam da tao diéu
kién thuan lgi cho viéc giir va tich lily rac thai nhya
doc bo, 1am gia ting nguy co 6 nhiém kéo dai trong
muia mua (Hinh 14). Bang 2 cho thdy gi6 miia Dong
Béc lam gia ting pham vi lan truyén rac thai nhya ra
ngoai khoi nhung van duy tri cac diém tich tu ven bo,
trong khi gi6 mua Tay Nam gay tich tu manh va kéo
dai doc bd bién P Son. Sy khac biét nay 1a co s&
khoa hoc quan trong dé xay dung cac giai phap thu
gom va quan ly rac thai nhya theo mua, phuc vu bao
vé moi trudong va phat trién du lich bén viing.

4. Két luan

Nghién ctru di trién khai phuong phap mé phong
sO dya trén mo hinh MIKE 21/3 Coupled Model FM
nham phan tich quy luat lan truyén réc thai nhya tai
ving ven bién D6 Son - Hai Phong trong céc diéu kién
khi tuong - hai vin dién hinh. Két qua moé phong cho
thdy rac thai nhya c6 xu huéng tap trung voi cuong
d6 cao tai dai ven bo, déng thoi phéan bd va dich
chuyén theo nhitng huéng khac nhau twong tng vé6i
ting ché do gi6 mua. Cac nghién ciru trude day tai
khu vuc chu yéu tap trung mo ta hién trang, tac dong
cua phan bd rac thai nhua va vi nhya dua trén sb liéu
khéo sat tai diém quan tric, con han ché trong viéc
gidi thich co ché lan truyén va bién dong theo thoi gian
clia rac thai nhwa dudi tac dong cua diéu kién hai van
- khi twgng. Tinh méi ctua nghién ciru ndm & cach tiép
can rac thai nhuya nhu mét thanh phén 6 nhiém riéng
biét, két hop chit ché giita md hinh thuy dong luc va
mo phong chuyén dong hat, qua d6 1am rd cac khu vuc
¢6 nguy co tich tu va xu thé bién dong theo thoi gian.
Nhimng két qua nay gop phan cung cép thong tin khoa
hoc hd trg cic co quan quan 1y dia phurong trong viée
nhan dién nguén phat sinh, dinh hudng cac giai phap
thu gom va kiém soat rac thai nhya, huéng tdi bao vé
moi treong bién va phat trién bén ving khu vuc Hai
Phong - D6 Son.

Bén canh céc két qua dat duoc, nghién ciru con tdn
tai mot s6 han ché do chua xem xét day du su da dang
vé hinh thai, kich thudc va tinh chat vat Iy cua cac loai
rac thai nhya, cling nhu dit li¢u thuc té vé néng do va
vi tri tich tu rac thai nhya. Trong thoi gian téi, hudng
nghién ctru can duge mé rong thong qua viée tich hop
dit lidu vién tham c6 d6 phan giai cao, phan loai chi
tiét cac nhom rac thai va mo rong pham vi mo phong
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tai cac tang nudc khac nhau nham nang cao do tin cay
cua mo hinh va tang kha nang ung dung trong cong
tac quan ly moi truong bién.
Lo&i cdm on
Nghién ctru nay dugc tai trg bdi Truong Dai hoc
Hang hai Viét Nam trong dé tai ma s6: DT25-26.11.
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