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Tom tit:

Cdc nguon phdt sinh rdc nhwa tiv bién thwong lién quan dén cdc hoat dong gidi tri, danh
bat, nudi tréng hai san va van tai bién. Rdc thdi tir cdc hoat dong kinh 16-xd hoi trén bién chii
yéu do hanh khdach trén tau thai ra hodc do xit Iy rdc nhiea sau thu gom, do ngw cu hang hdi va
ngu cy bi bo roi. Rac nhua o bién cé thé nam trén cdc duwong bo bién, noi trén bé mat, trong
cét nwée hodc chim xuong day bién. Nghién ciru ndy sé tdp trung phdn tich, danh gid nhitng
nguy co va moi lién hé truc tiép giita hoat déng kinh té-xa héi trén bién véi lwong chat thai
nhira phdt tan triee tiép ra méi trwong bién nham dwa ra cach phan loai rdc nhwa theo nhém
cdc hoat ddng kinh té-xd hdi trén bién Péng va dé xudt phwong phdp dinh lwong lirong rdc thai
nhya theo sw phdn loai nay. Két qua cho thd'y, nhitng khu vuc cé mat do tau thuyén hoat dong
nhiéu ciing nhie cé cdc hoat déng kinh té-xd hdi phat trién thi ¢6 moi twong quan ti 1é thudn voi

rdc nhwa va cdc vat liéu thdi troi noi trén bién Pong.

Tir khéa: Bién Dong; Rac nhua; Tau thuyén,‘ Kinh té bién; Nuébi tro”‘ng thuy san

1. Mé diu

Cac hoat dong kinh té-x4 hoi trén bién noi
chung va ¢ Bién Dong néi riéng, chu yéu gom
cac hoat dong cua tau thuyén (van tai, danh bat
hai san), cac nha gian khai thac khoang san,
dau khi, cac hoat dong nuoi tréng hai san trén
bién. Mdi mot loai hinh trén déu c6 kha ning
xa rac thai ran (trong d6 c6 vat lieu nhya) truc
tiép ra moi truong bién va rit kho dé kiém
soat. Mot luong 16n rac nhya nhu dung cu
danh bét v chu c6 thé di vao bién khi c6 bio,
1d lut do thiy triéu va tai nan van chuyén dan
dén cac manh vun tich tu [1], [2], [3], [4], [5].
Céc nghién ctru da chi ra ring cac manh vun

nhura troi ndi tap trung trong cac tuyén dudng
véan chuyén, xung quanh cac khu vuc danh ca
va trong céac khu vuc hdi tu dai duwong. Hinh 1
minh hoa két qua khdo sat rac thai nhya trén
mot sd tuyén van tai bién quan trong trén toan
thé gii. Vi du mot nghién ctru da duoc thuc
hién vao nhitng nim 1990-1991 cho thiy
75,2% tau ca hoat dong doc theo bo bién phia
dong ctia Canada da ném cc manh v& xudng
bién [6]. Hon nira rit kho phat hién cac vi
pham trén bién va thuong khong thé lién két
cac manh v& voi mot con tau cu thé [1], [7],

(81, [9].
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Hinh 1: Nong do cac manh vun nhya trong vung nuwoc bé mat cua dai dwong toan cau dwoc
khao sat trén cac tuyén hang hai quan trong

Theo mdt sd nghién cuu, ude tinh 9,4%
rac nhua trén bién xuét phat tir cac hoat dong
danh bat hai san, trong d6 c6 téi 800.000 tan
ngu cu bi bo lai trén dai dwong mdi nam, thuong
duoc goi la “thiét bj ma quai” voi vat liu 1a
nhya [15]. Bén canh d6, hoat dong nudi trong
thuy, hai san ven bién, trén bién cling 1a mot
trong cac ngudn phét sinh rac nhya hién nay
do viéc sir dung nhiéu nhuya cho ca thiét bi va
bao bi vai vat ligu nhya duge st dung trong
moi thir, tir ¢6 10ng ca bang xdp polystyrene,
phao ndi, day neo, ludi 1ong phii polyme dén
thung thu hoach bang nhya va bao tai thic
an,. .. Nhiéu hé thong ao nudi ven bién, 10ng bé
nudi trén bién & cac tinh ven bién cta Viét Nam
déu sir dung cac thiét bi lién quan dén nhuya
[16]. Trong khi viéc thu gom va xur Iy chua
dugc quan tim cung véi viée thiéu co so ha
tang dé thu gom va tai ché nhya 1a nhiing
nguyén nhan chinh cho tinh trang 6 nhiém rac
thai nhya do hoat dong nudi trong thuy san.
Muc ti€u cia nghién ctru dua ra cach phan loai
rac nhya theo nhom cac hoat dong kinh té-xa
hoi trén Bién Pong va dé xuat phuong phap

dinh lugng luong rac thai nhya theo sy phan
loai ndy nham cung cap cac sb liéu diéu tra
phuc vu nghién ctru khoa hoc cling nhu quan
1y ngudn phat sinh rac nhya duoc tot hon.

2. Phuong phip nghién ctru va so li¢u
st dung

2.1. Khu vwe nghién cviru

Pham vi nghién ctru gdm toan bd ving
Bién Pong ciia Viét Nam (gidi han phia dong
ra dén hét khu vuc ddo Hoang Sa), nhu so d6
trén hinh 2. Trong khu vyc Bién Dong ciia
Vi¢t Nam khong chi c6 hoat dong kinh té-xa
héi ctia riéng Viét Nam, ma cua ca céc tau van
tai qudc té do day ciing 1a mot tuyén hang hai
quan trong (tuyén hang hai huyét mach néi
lién Thai Binh Duong - An P§ Duong, Chau
Au - Chau A, Trung Pong - Chau A; mot phan
cia tuyén duong bién ndi truc tiép An Do
Duong - Thai Binh Duong) dong thoi c6 vi thé
chién Iugc trong yéu khong chi ddi véi cac
qudc gia va ving lanh thd bao quanh ma con
d6i v6i khu vuc Pong A va thé gisi [14], [15].
Moi ngay c6 khoang 300 tau van tai cac loai
va cic tau quéan sy qua lai Bién Pong, 50% sb
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tau ndy c6 trong tai trén 5.000 tin, hon 10% tir
30.000 tan trg 1én [14], [15].

Bién Pong con duoc xem 1a mot ving
bién ¢6 nguén loi hai san rét quan trong, dugc
xép hang thir 4 trong s6 19 khu vyc danh ca
t6t nhat trén thé gidi vé tong san luong danh
bt ca hang nim. Khai thic hai san 1a mot
nganh kinh té rat quan trong ddi vdi cac qudc
gia ven Bién Pong [17], ddy ciing s& 12 ngudn
phat sinh rac nhua 16n lién quan dén mat mat
ngu cu.

E-49:D

Quin ddo Hoang Sa

Bién Pong

YPhnom Penh
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Hinh 2: Khu viec nghién cuu
2.2. Dit liéu swr dung
MOi hinh thtrc hoat dong kinh té-xa hoi trén
bién c6 tinh chat, quy mo va nguyén liéu st
dung khac nhau nén cach thuc thu thap s6 liéu,
dir liéu str dung s& tir nhiéu ngudn khac nhau.

Nguon va cach thic thu thap dir liéu rac thai
nhya do céc hoat dong truc tiép trén bién ap
dung cho Bién Pong ctia Viét Nam nhu sau:

- S luong céac tau 16n: tau van tai hang
hoa (CARGO), tau ché dau, tau quan sy, tau
danh bét hai san xa bd duoc thu thap thong
qua Hé thdng vé tinh dinh vi hang hai (AIS)
nhu https://www.marinetraffic.com;

https://www.vesselfinder.com,...;

- Sb luong cac tau, thuyén khac (tau hd
trg, thuyén dénh ca nhé ven bd): dugc thu thap
tur cac dia phuong (S¢ Giao thong van tai, S&
Nong nghiép va Phat trién nong thon,...);

- Vi tri, dién tich, loai hinh hoat dong nu6i
trong thily san ven bién va trén bién dugc thu
thap thong qua phan tich dit liéu vién tham do
phan giai cao (d0 phan giai tu 1-20 m nhu
Landsat 8/9, Sentinel-2, SPOT 6/7,
VNREDSat-1, Planet Scope,...) va siéu cao
(d0 phan giai dudi 1 m nhu Pleiades, Pleiades-
Neo, Worldview-2,3,4; KOMPSAT-3,..).
Trong nghién ctru nay, dir liéu dugc str dung
la anh Sentinel-2 (ctia ESA) d§ phan giai 10
m chyp nam 2023 va anh Pleiades (cua Phap)
do phan giai 0,5 m chyup nam 2023.

- Luong nhua phat sinh do tirng loai hinh
hoat dong trén bién nhu tau van tai, tau cho
dau, tau danh bt hai san xa bo dugc thu thap
thong qua cac nghién ctu qudc té. Lugng
nhua phét sinh do cac tau danh bat hai san ven
bo, nudi trong thiy, hai san ven bo va trén
bién duogc thu thap thong qua phwong phap
khao sat da dé xuét trong nghién ciru nay.

2.3. Phwong phap nghién ciru

Dua trén cach thuc thu thap sb liu, dir
li¢u, trong nghién ctru nay, 02 giai phap udc
tinh luong rac nhua phat sinh truc tiép trén
bién dé 4p dung cho Viét Nam theo nhoém
ngudn rac thai dugc dé xuit nhu sau:

a) Phirong phdp udc tinh nguon é nhiém
rac thai nhya do hoat dong cua tau thuyén
trén Bién Péng

Dé ude tinh lugng rac thai nhya phat sinh
tir cac tau thuyén hoat dong trén Bién Péng,
nghién ctru dé xuit nhom ciing nhu cach thirc
thu thap s6 liéu nhu sau:
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(1) Bon vi tinh lugng rac thai nhya phat
sinh tir cc tau thuyén 1a: kg/tau/nam.

(2) Phan loai theo nhom va su dung
phuong phap thong ké dé thu thap sb lugng
tau thuyén, cu thé nhu sau:

- Nhém tau, thuyén 16n: gdm cac loai nhu
Tau van tai hang hoa (CARGO); Tau chd dau;
Tau quan sy; Tau danh bt hai san xa bd. Cac
loai tau thudc nhém nay déu duoc trang bi hé
thong dinh vi vé tinh va gui vi tri lién tyc (thdi
gian thuc) vé cho IMO (T6 chirc hang hai
quéc té) dé theo ddi, quan Iy. Mot trong nhing
co s& dir liéu ban d6 vi tri tau thuyén truc
tuyén dang dugc cung cap la cac Hé thong tim
kiém tau thuyén su dung hé théng dinh vi vé
tinh AIS (Automatic identification systems).
He¢ théng AIS cung cip day du vé hoat dong
ctia tau thuyén trén toan ciu tir vai phat dén
vai gi. Hinh 5b minh hoa vi tri tau thuyén 16n
dang hoat dong trén khu vyc Bién Dong dugc
trich xudt tir hé thong AIS ctia Marinetraffic
ngdy 22/8/2024 trén hé théng cua
Marinetraffic. Trong do, cac ky hiéu thé hién
nhu sau: “Mau do”: 13 tau ché dau; “Mau xanh
la cay”: 1a tau van tai hang hod; “Mau cam™:
1a tau danh bat hai san; “Mau xanh nudc bién”:
tau khach; “Mau xanh lam”: Tau thuyén khac.
Trén co s& ngudn dit lidu nay, xay dung ban
dd vi tri tau thuyén riéng cho khu vyuc quan
tam & Bién Pong va dung bai toan théng ké
trén GIS dé tinh toan s luong timg loai tau,
thuyén.

- Nhém céc tau, thuyén khac chu yéu 1a
cac tau danh bat hai san vo gd, da s6 hoat dong
ven bd khong trang bi hé thong AIS. Theo s6
lidu théng ké ciia Bo Nong nghiép va Phat
trién nong thong hién nay, tong sd tau ca trén
toan qudc khoang 110.950 tau ca duoc ding
ky v6i khoang 650.000 lao dong truc tiép trén
bién [11]. Vi du dbi v6i Thanh Hoa, toan tinh

cO 6.840 tau ca, trong do, 4.578 tau co chiéu
dai duéi 12 m, 976 tau co chidu dai tir 12 m
dén dudi 15 m va 1.286 tau c6 chiéu dai tir 15
m tr& 1én [12]. Hau hét cac tau co chiéu dai
dudi 15 m déu khong gin hé théng dinh vi va
hoat dong ¢ khu vuc ven bo. Hay ddi voi
Quang Ninh, tinh hién c6 8.123 tau ca, trong
d6 tau ca c6 chiéu dai tir 15 m tré 1én hoat
dong ngoai khoi 1a 238 tau [13]. Nhu vay
lugng tau hoat dong ngoai khoi chiém ti trong
rat nho va chu yéu 1a cac tau, thuyén hoat dong
ven bo. Do vay, viéc théng ké s lugng tau
thuyén nho cé thé thu thap tir s liéu cua cac
dia phuong (Sé Giao thong van tai, SO Nong
nghiép va Phat trién nong thon...) 1a ¢6 co s&
thyc tién dé thuc hién.

Nhu vay dé udc tinh luong rac thai nhua
phat sinh tir cac tau thuyén hoat dong trén
Bién Pong, bai bao dé xuat cong thic sau:

TLNy = LN +LNg+LNy+LNap+LNia (1)

Trong d6: TLN, 1a tong luong nhya tir cac
tau thuyén, don vi 1a kg/ngay; LN,s 1a lugng
nhya tir cac tau khach; LNy 1a lugng nhya tir
cac tau ché dau; LNy 1a luong nhya tir cac tau
van tai; LNg 1a lugng nhya tir cac tau danh bat
hai sdn va LN 1a lugng nhya tir cdc nhom tau
khac khong xac dinh.

Viéc udc tinh lugng nhya tur cac tau
khach, tau van tai, tau chd dau, tdu van tai
hang hoa réat kho khan va thuong da vao cac
vin liéu va bao cao cua cac to chirc hang hai
qudc té. Trong khi viéc udc tinh lugng rac
phat sinh tir cac tau thuyén danh bat hai san
ctia Viét Nam c6 thé thong qua cac cudc khao
sat va diéu tra thuc té.

Do d6, dé c6 tinh kha thi, cong thuc (1)
trén co thé rat gon nhu sau:

TLNuy= aTup+bTx 2)

Trong d6, a va b 1a hé sb phat thai nhya
ctia nhém tau dénh bat hai san, don vi tinh 1a
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kg/ngay; Tus 12 tong s6 tau thuyén danh bat hai
san cua 1 ngay; Tx1a tong sb tau thuyén khac
nhu ché diu, van tai hang hoa, quan sy, chd
khach... cua 1 ngay.

b. Phwong phdp wéc tinh nguon 6 nhiém
rdc thdi nhwa do hoat dong nudi trong thuy
sdn trén bién

Theo théng ké ctia Téng cuc Thuy san, Bo
Nong nghiép va Phat trién nong thén, tinh dén
nam 2020, dién tich nuéi thiy san cua ca nudc
1a 1,3 triéu ha va 10.000.000 m® nudi 16ng;
trong d6 khoang 50% sb luong 16ng nudi sir

3. Két qua nghién ctru

dung lugng phao xép va cac loai vat liéu lién
quan dén nhya nhu ni long, chai nudce, bao bi
dung thirc an cho c4, tom (Hinh 3b).

Dé thong ké dién tich nudi trong hai san
ven bién, c6 thé sir dung dit liéu vién tham do
phan giai cao va siéu cao trén co so¢ ap dung
cac k¥ thuat chiét xudt tu dong dua trén tri tu¢
nhan tao (AI), hoc may két hop véi cac mau
nhén dang thuc dia. Déng thoi viée xac dinh
lugng rac thai nhya do hoat dong nudi tréng
hai san trén bién, nghién ciru ngay dé xuat don
vi tinh khéi luong 1a kg/ha/nam.

Hinh 3a minh hoa hinh anh 16ng nuoi trong hai san & bién trén anh vién tham do phan giai
siéu cao. D¢ suy giai s€ tien hanh sir dung cac 6 mau da thiét 1ap, sau dé st dung céc hé thong
xur Iy anh cung véi cac cong thirc toan hoc da dugc xac 14p dé nhan dang cac 1ong bé nuoi hai

san va thong ké dién tich.

@

()

Hinh 3: Long nudi tréng hdi san ¢ bién tir dnh vién tham Pleiades ciia Phdp, chup ndm 2023,
dé phdn gidi 0,5 m (a) va long nuédi trén vinh Lan Ha, TP. Hai Phong (b)
Hinh 4 thé hién mot sb két qua thir nghiém trong viéc chiét xuat cac ddi twong 1a cac khu
vyc nudi trong trén vinh Da Nang tir dir lidu vién tham Sentinel-2 chup ngay 11/6/2020.

(Anh géc)
Hinh 4: Chiét xudt long nudi trong hdi san & vinh Pa Nang tiv anh vién tham Sentinel-2

(Két qua suy gidi)

TAP CHI KHOA HOC PO PAC VA BAN PO SO 61-9/2024 45



Hinh 5a thé hién két qua phan tich chi sb
phan bd rac nhya trén toan b khu vuc Bién
Péng. So sanh twong quan giita ban d phan
bd rac nhya véi ban d6 tau thuyén trén hé
théng AIS (Hinh 5b) cho thiy co su twong
quan kha 16n gitra céc vi tri co6 mat do phan bd
rac nhua cao voi cac vi tri ¢6 mat do tau
thuyén hoat dong cao. Két qua cho thay, ddi
véi1 vung bién xa bo, noi c6 mat do rac nhyua
tap trung cao 1a khu vuc phia nam Bién bong,

twong (mg viung bién cia cac tinh tir tinh
Khanh Hoa dén tinh Ca Mau, day ciing 1a
vung bién co cac tuyén hang hai quéc té hoat
dong rat manh, v&i mat do tau thuyén 16n.
Trong khi d6 ving bién ven b, khu vyc tinh
Quang Ninh, thanh phd Hai Phong cho thay
mat do rac nhua tap trung kha 16mn do lién quan
dén cac hoat dong nudi trong thity san va cac
hoat dong du lich trén vinh Ha Long, Lan Ha.
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Hinh 5: Phén bé rdc nhiea (a) va (b) phén bé tau thuyén I6n hoat déng trén khu viee Bién Péng

4. Két luan

Udc tinh cy thé lugng rac nhwa phat tan
tryc tiép ra moi truong bién do cac hoat dong
kinh t& xa hoi trén bién 1a rat kho khan, do
khong thé truc tiép thu thap s6 lieu, dit liéu
nay. Tuy nhién, thong qua nghién ctru nay, da
cho thay c6 mdi lién hé twong quan gitta hoat
dong kinh té x4 hoi trén bién va kha ning phat
sinh rac nhwa truc tiép ra méi trudng bién.

Két qua nghién ctru da cho thay, cac khu
vuc ngoai khoi xa, noi cé lugng rac nhya phan
bd nhiéu tuong tng véi cac khu vuc co cac
hoat dong hang hai manh. Bén canh do6, viéc
nudi trong hai san trén bién cling 13 mot trong

nhitng nguén phat sinh rac thai nhya, dac biét
la cac vung ven bo.

V6i cach tiép can trong nghién ctru ndy s&
cung cap cach tiép can khoa hoc trong xéc
dinh twong d6i cu thé timg nhom ddi twong c6
kha nang phat sinh rc thai nhua truc tiép ra
moi trudng bién v6i cac mic dd khac nhau
nhu tor hoat dong véan tai, danh bat va nudi
trong hai san... Nghién ctru da thiét 1ap duoc
cong thuc cling nhu giai phap k¥ thuat udc
tinh luong réc nhya phat sinh truc tiép ra moi
truong bién tir cac hoat dong kinh té-xa hoi
trén bién. Nhimng giai phap dé xuit cho phép
lan dau tién c6 thé thong ké dinh lugng dugc
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tong luong rac nhya phat sinh truc tiép ra ving
Bién bong cua Viét Nam do cac hoat dong
kinh té-xa hoi trong khu vuc.

Loi cdm on

Nghién ctru nay duoc tai tro boi dé tai
“Nghién ctru xay dung cong nghé diéu tra,
giam sat va ban do phan vung rii ro 6 nhiém
rac thai nhua & bién Viét Nam”, mi s
DTDLCN.55/20.
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Research to analyze and establish the relationship between socio-economic activities
at sea and the amount of plastic waste displaced directly into the marine environment

Do Thi Phuong Thao, Nguyen Gia Trong, Duong Anh Quan

Hanoi University of Mining and Geology
Nghiem Van Tuan

Department of National Remote Sensing

Sources of marine plastic litter are mainly related to recreational activities, fishing,

aquaculture and shipping. Waste from socio-economic activities at sea is mainly discharged by
passengers on board or from the treatment after plastic garbage collection, from marine fishing
gear and abandoned fishing gear. Marine plastic litter can be found on coastlines, floating on
the sea, in the water column, or sinking to the seabed. This study will focus on analyzing and
assessing the risks and relationships between socio-economic activities at sea and the amount
of plastic waste directly released into the marine environment in order to classify plastic waste
according to socio-economic activities in the East Sea and propose a method to quantify the
amount of plastic waste according to this classification. The results show that the areas with a
high density of ships and developed socio-economic activities have a positive correlation with
plastic waste and floating waste materials in the East Sea.

Keywords: East Sea; Plastic waste; Ships; Marine economy; Aquaculture.
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