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VA LUONG RAC THAI NHUA
TU PAT LIEN PHAT TAN RA MO1 TRUONG BIEN

Do Thi Phuong Thao', Nghiém Vin Tudn®", Vii Khdnh Tuong Van®

& ruong Pai hoc Mo - Pia chat
°Cuc Vién tham Quéc gia
*Dai hoc Tai nguyén va Moi truong Thanh phé Ho Chi Minh,

"Email: tuan.nghiem.rsc@gmail.com

Tém tit: O nhiém nhua trong cdc dai dirong va séng ngoi la mot nguy co moi truong
md&i duoc quan tam ddc biét trong thoi gian gan ddy, véi su tich tu rdc thai nhua trén
cdac bo song, dong bang, bo bién va bé mat dai dwong dang gia ting nhanh chong.
Nhiéu nghién ciru vé nguon goc ciia é nhiém nhua cho thdy rang nhia trén dat lien la
mot trong nhitng nguon chinh gdy 6 nhiém nhua & bién, do phdt thai truc tiép tir cdc
viing ven bién hodc do van chuyén qua song. Viéc van chuyén nhia qua cdc hé thong
song, ven bién van chua dwoc kiem sodt, dic biét la 6 nhitng khu vuc duoc cho la sé
déng gdp nhiéu nhat vao luong phdt thai nhua ra dai duong. Hiéu ré hon vé cdc con
duong va co ché véan chuyén rdc thai nhua dén va trong cdc con song cung nhu su
phdt tdn cua rdc nhia tir song vao bién la diéu kién tién quyer dé phat trién cdc chién
luoc ngdn ngira va thu gom hiéu qua. Tuy nhién trén thuc té hién nay, dir liéu vé phan
bé va dinh lwong rdc thai nhua tu cac nguon trong dat lién, ven song, ven bién con
han ché; trong khi ddy la nh:mg dit lidu rdt can thiét trong nghién ciru, ddanh gidg
. luong rdc thai nhua tir nguon trong dat lién dé c6 phuwong dn quan Iy hiéu qua. Trong
khi do viéc quan trdc va xdc dinh truc tzep luong rdc thai nhya tw dat lién ra bién la
hét sire khé khan va khéng kha thi. Muc tiéu cua bai bdo nay la lua chon phuong
phap ph hop cé thé dp dung trong thuc tién dwa trén xdc ldp méi quan hé giita hoat
dong kinh té - xa héi va lwong rdc thai nhua tir dat lien phdt tdn ra moi truong bién
thong qua ung dung cong nghé vién tham, GIS va mé hinh héa luu viee. Phuong phap
tlep cdn gidn tiep de xudt yéu cau dir liéu dau vao nhu luong rac z;haz nh;{a k’h({ng
kiém sodt, sir dung dat, gié, lugng mua va mang luéi song ngoi, trén co s6 do tinh
todn xdc sudt de rdc thai nhua dén song va sau do la dai duong. Cach trep cdn xac
sudt nay lam noi bdt cdc khu viee ¢6 kha nang phdt sinh rdc thai nhua vao dai duong.
Két qua nghién cutu cho thay wéc tinh lrwng rdc thai nhwa phat tan quf SOfg Ma ’tg;i
cira Lach Héi la khoang hon 600 t6n méi ndm, do chinh xdc khoang 65%0 néu so san

véi s6 lidu quan trac.
Tir khéa: Réc nhwa, Vién tham, GIS, song Ma.
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I
(APPLICATION OF REMO SENSN SOCIAL - ECONOMIC
IN DETERMINING RELATIONSHIP BE TWPL o WASTE
ACTIVITIES AND AMOUNT OF

| 5 % 5T vers . :
Abstract: Plastic pollution in oceans and 11 cumulation of plastic waste on river

received particular attention recently, with the'a T s for- origins ofTl
banks. deltas, coasts and ocean increasing rapidly. Many

: n sources Of marine
pollution show that land-based plastics are One of the m]jztransporf o é e
pollution, either through direct from coastal areas Or thr_oug s S e
uncontrolled, especially in areas that are expected 10 contribute ine

the ocean. A better understanding of the pathways and mechanisms for transporting

plastic waste to rivers as well as its dispersal from rivers into the sea 1s a P’:’ erequisile
for developing effective prevention and collection strategies. However, 1n c.urrem‘
reality, the data on distribution and quantification of plastic waste from inland,
riverside, coastal is still limited while this is a necessary data in research and
assessment for among of plastic waste to have effective management plans. Meanwhile,
directly monitoring and determining the amount of plastic waste from land to sea is
very difficult and not feasible. The goal of this article is to select a suitable method that
can be applied and deployed in practice based on establishing the relationship between
socio-economic activities and the amount of plastic waste released from land into the

sea through the application of remote sensing technology, GIS and basin modeling.
Proposed indirect approach. The proposed indirect approach requires input data such
as uncontrolled plastic waste, land use, wind, rainfall and river networks. On that
basis, calculate the probability of plastic waste reaching rivers and then the sea. This

probabilistic approach highlights rivers that are likely to release plastic waste into the
sea. Research results show that the an estimate of the amoyunt

through the Ma River at Lach Hoi estuary is about more thap
accuracy of about 65%, if compared with observationg] data

Keywords: plastic waste, remote sensing, GIS, Mq river

1. PAT VAN PE

Nhua I{géy cang duogc su dung rong rii trén to 5 t o ey
luong toan cau vuot qua 300 triéu tAn mdi nim k& a0 E;ng nhiéu tmg dung vdi 540

qua nhiéy

| Ay doi h i
[uong phat thai ca vé main dia ly va thoi gian. Nhin chung, | 1(;1 phai x3¢ dinh, hiéu va dinh luong
theo mot so bac do 16n giira cic song duge 14 ' '8 nhua quan s4t diroc khac nhav
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H015) déng mot vai tro quan trong trong viéc xac dinh va ude lugng khoi lugng nhua tir séng
vao dﬁl duong.

Trong nhu'ng ndm gan day, nhiéu ngh1en ctru d4 lay mau nhya trong nuéc mit cia cac con

SOng. O chau Au, cic nghién ciru uée tinh rang song Danube thai 530-1.500 tan nhtra vao bién
Den hang ndm (Lechner et al., 2014). Mot nghién ctru khac ctia chiu Au uée tinh rang 20-31 tan
chay vao bién Bac mdi nim tir song Rhine (Van der Wal e al., 2015: Mani ef al., 2015), vdi cac

vi tri khéc nhau doc theo con sdng nay ching to su hién dién ctia nhiéu ngudn thai quan trong (vi
du, nha may xu ly nudc thai, cac nhanh song) va c4c bon chim. Tai song Po (Y), so liéu quan

trac cho thay c6 su chénh lgch l6n ve lwrong nhua khic nhau gifta mua dong va mua xuan
(Vianello et al., 2015).

Luong nhua bé mit cho thay c6 mdi trong quan cd y nghia thong ké véi mat d6 dan sb va
ty 1€ phat trien do thi & cac lvu vuc quanh vinh Chesapeake (Hoa Ky) (Yonkos ef al., 2014).
Nghién ctru ciing bao cao nong do vi nhua cao nhat do duoc (1én dén 1,6 mlhgam/m cho 1,73
hat/m’) xay ra sau cac tran mua 16n tai ba trong s6 bon dia diém quan trac. O Nam My, theo déi
tir cac nha khoa hoc va tinh nguyén vién tai cac séng Elqui, Maipo, Biobio va Maule d4 chiing
minh mdt mo hinh nhat quan gifta lwong vi nhua (khoang 0,05-0,74 hat/m’) va su hién dién cia
rac thai trén cac bo song (Rech et al., 2015).

Nghién ctru trudc day nhu Lebreton ef al. (2017); Schmidt ef al. (2017) da udce tinh su
phan bo luong rac thai nhua & khu vuc ven song vao dai duong dua trén cac chi so thuc nghiém
dai dién cho viéc tao ra chat thai bén trong luu vuc song. Nhitng ddnh gia nay da chimg minh
moi trong quan dang ké gitra dit liéu ndng dd nhua (vi md) duoc thu thap bang ludi kéo trén bé
mit song, s6 liéu théng ké qudc gia vé viéc phat sinh chat thai nhya khong dugce quan ly (MPW)
va mat d6 dan s6. Poi véi ca hai nghién ctru, mot cong thirc thue nghiém da dugc trinh bay trén
co s& ctia moi twong quan nay, dugc ngoai suy cho nhiing con séng khac khdng c6 san dir liéu.

Két qua nghién ctru nay da udc luong dugc luong phat thai nhya la tur 1,15 triéu dén 2,41 triéu
tan (MT) mdi nam (Lebreton ef al., 2017) va 0,41 tri€u dén 4 triéu tin nim mdi nam (Schmidt et
al., 2017). Cac nghién ctru nay khong tinh dén su phan bo khong gian cua viéc tao ra chat thai
nhua hoic su khac biét vé khi hau hodc dia ly trong céac luu vuc song.

Céc két qua nghién ctru da chi ra rang, trén 50% tong lugng rac thai nhua ra dai duong 1a
tr cic nudc nim trong khu vuc bién Pong nhu Trung Quoc Viét Nam, Indonesia va Philippine
(Jambeck ef al., 2015). Trong do, Viét Nam la nudce co luong rac thai nhya xa ra bién nhiéu thi
4 trén thé giGi véi khoi lugng dao dong khoang 0,28- 0,73 triéu tAn nam, tuong duong 6% tong
luong rac thai nhua ra bién cia thé gidi (Jambeck et al., 2015). O nhiém rac thai nhyua & bién
Pong ctia Viét Nam do nguon tir dat lién co thé tong quat thanh 3 nhom nguon phét sinh 6 nhiém
chinh, d6 1a: (1) tir c4c hé thdng séng quoc té chay qua lanh thd Viét Nam; (2) tir cdc hé thong
song ndi dia cia Viét Nam chay truc tiép ra bién; (3) tir cdc khu vue, cong dong dan cu ven bién.

Tuy nhién, trén thuc té c6 thé luong réc thai nhua phat tan vao bién Dong tlr céc hé thong
song & Viét Nam c6 thé khac so vdi con s ma Jambeck ef al. (2015) di dua ra néu ap dung cach

tlep ciAn md hinh héa & quy mo6 dia phuong khi xét dén céac dir lidu, s6 litu dau vao sét thuc
té hon.
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2 PHUONG PHAP NGHIEN CUU
2.1. Céch tiép cin trén quy mo toan cau
Cdch tiép cdn mo hinh _‘
Mo hinh toan ciu duoc sir dung dé tinh luong nhuitu hall_ 2 va dai duong (Rodell ef al.,
binh trén thé gidi (udce tinh khoang 40.760 song) do truc tep I‘Hﬂ l?ienkhéné i 1y v mat 6
2004). Trong md hinh nay, hau hét cac nghién ciru su ::lung dur 11@1} hai khong c';‘uc)'c kidme é.t
(MPW) trén m&i nguoi dan va mdi ngdy ¢ hdu hét cdc quoc gia “’e}"l , kfén . diine, ook M
khéng duoc kidm soat (quan ly sai) khi né dugc vut bira bal ho‘é“-‘i ok 31’{h gdﬁn chch wen i
hrong tmg v6i phin nhua duoc tim thiy trong chét thi duoc quan 1y Xbong €78

b

hét cac con song lon va trung

r

lién. Pinh nghia nay da dugc ap dung trong mot ude tinh trude day ve luong ?h%t t}lal @ua toan
cAu xuét phat tir dan cu ven bién trén toan thé gidi (Jambeck e/ al., 2015). Ty }e b Smhr MPW
duoc tich hop bén trong luu vuec. Khoi luong két qua dugc tich 1ty theo cac mo le1th03tﬂnuoc
tur nhién bat nguodn tir dia hinh dia phuong va c6 tinh dén su hién dién cua cac G nhan tao
(vi du dép, bo ao, bo rudng...) dong vai tré nhu ban rira. Tinh thoi vu cuia cac yeéu to dau vao tai
vi tri dAu ngudn duoc tinh tir dong chay luu vuce trung binh hang thang.

Cong thuc tinh

P& udc tinh khdi luong nhua phat sinh hang ngay tr cac luu vuce riéng 1€, sir dung phuong
trinh tham s6 sau:

Mout = (kMmpwR)a (1)

Cu thé_,r Mout 14 khoi lugng nhua giai phong & dong chay ra tinh bang kilogam moi ngay;
Mmpw 1a khoi luong MPW duoc tao ra bén trong luu vuc phia ha lvu cta cic rao can nhan tao
v% R 1a luu lugng dong chay trung bmh hang thang cta song; k£ va a 13 cac tham sb hoi quy. I—ié
so nay dugc xac dinh dua trén cac s6 liéu quan trac & trén cic con song khac nhau. ‘

Tinh todan dong chay bé mdit

D& cOy: (2)

Trong d6, O 14 luu lrong son
: 5 . - D 12 A A
tri twong tng 120,349 v4 0,341 1440 sdu song

Udc tinh khoi luong MPWw




dan va mdi ngay véi mat do dan s6 theo ludi tinh theo ngudi trén mdi kilomet vudng (Jambeck ef
al., 2015; Hoornweg et al., 2012; Yetman et al., 2004; Gaffin et al., 2004). Trong d6, gia dinh
rang nhua trong dat lién duogc tich tu bang cach tuan theo cdc md hinh thodt nudce tu nhién.

2.2. Cach tiep ciAn quy mé lwu vure
2.2.1. Khdi qudt hod qud trinh van chuyén rdc nhwa tir dit lién ra bién

Trong nhitng nim gan day, két qué. tir cac chuong trinh kiém dém truc quan dai han dé
dinh lugng luong rac thai nhya trdi noi tir cac con song & cac luc dia khac nhau da dugc dua ra
(van Calcar et al., 2019). O quy mo toan cau, nhu'ng nghién ctru nay d4 cung cap bang ching
quan sat thdy c6 su twong quan nhat dinh gitta s liéu quan sét thuc té va tinh toan biang mo hinh
vé luong rac thai nhua phat tdn ra bién tir cac con song & khu vue chau A (van Emmerik ef al.,
2019a; van Emmerik et al., 2019b; van Emmerik et al., 2019c¢; Crosti ef al., 2018; Castro-
Jiménez et al., 2019).

Tuy nhién, & quy mé dia phuong (quy mé lru vue), mot s6 nghién ciru da bao céo su khac
biét giita cac so liéu quan tric thuc té va cdng thirc 1y thuyét (Castro-Jiménez et al., 2019), dong
thdi nhan manh han ché ctia cdc méd hinh hién tai va su can thiét phai c6 mdt cong thirc stra doi
¢6 tinh dén yéu té dia 1y, quy mé luu vuc, st dung dat va khi hau dé uée tinh chinh xéc hon
lwgng nhua phat thai ra méi trudng bién tir cac con sdng.

X4ac suat P(E) dé rac thai nhua tir trén d4t lién ra duoc dén bién duoc xdy dung tir x4c Suat
gia0 nhau cua ba su kién: M (van dong trén d4t 1ién), R (van chuyén tir dat lién ra song) va
O (van chuyén tir song ra bién). M6i quan hé nay dugc thé hién dudi cong thirc thuc nghiém
nhur sau:

P(E)=P(MN RN O)=PM) *x P(R) x P(O) (4)

Pé tinh to4n luwong rac thai nhua phat tan ra bién (dai duong), sé& chia luu vuc song thanh
cac 0 ludi (dang grid) co kich thudce nhét dinh. Luong rac thai nhua phat tan ra md truong bién
~ duogc tinh bang cach nhan gia tri P(E) v6i tong khoi lugng chat thai nhua khong dugc quan 1y
- (MPW) duoc tao ra (kg nam) trong moi 6 theo cong thic:

MEn = MPWn x P(En) (5)

: Tong luong nhua phat thai ME hang nam tur mot con song s€ dugce tinh bing tong tich liiy
- chatoan bg céc gia tri MEn cho tat ca n 6 ludi chira trong luu vuc séng theo cong thirc:

” ME=Yn MEn=Sn MPW x P(E)  (6)

Tuong tu nhu tram tich va cdc manh vun, rac thai nhua co thé di chuyén khi c6 mua, noi

dong chay bé mat tich tu va cudn theo rac thai nhua trén bé miit (Axelsson & van Sebille, 2017).

Céc tran mua 16n hon c6 thé kich hoat qua trinh vén chuyen rac thai nhua troi noi. Luong nudc
tao thanh dong chay, la mot phan nho cua luong mua, co thé thay doi tuy thudc vao viéc st dung
dat, dic diém cua su kién mua, su bién thién theo thoi gian cua lwong mua va su phan bd ctia né
- trong nam. Nhiing thay d6i nay co thé tac dong dang ké dén dong chay va déi vai viéc van
chuyen rac thai nhua do mua gay ra. Moi quan hé gitta dong chay va vén chuyen rac thalr nhua
phu thude vao cac ngudng thuy van va tuy thudc vao dac diém cua tirng luu vue séng.
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dan va mdi ngay v6i mat do dan s6 theo ludi tinh theo ngudi trén mdi kilomet vudng (Jambeck e
al., 2015; Hoornweg et al., 2012; Yetman et al., 2004; Gaffin et al., 2004). Trong d6, gia dinh
rang nhua trong dat lién duogc tich tu bang cach tuan theo cdc md hinh thodt nudce tu nhién.

2.2. Cach tiep ciAn quy mé lwu vire
2.2.1. Khdi qudt hod qud trinh van chuyén rdc nhwa tir dit lién ra bién

Trong nhitng nim gan day, két qué. tir cac chuong trinh kiém dém truc quan dai han dé
dinh luong luong rac thai nhya trdi noi tir cac con song & cac luc dia khac nhau da dugc dua ra
(van Calcar et al., 2019). O quy mo toan cau, nhu'ng nghién clru nay d4 cung cap bang ching
quan sat thdy co sur twrong quan nhat dinh gitra s6 liéu quan sét thuc té va tinh toan biang mo hinh
vé luong rac thai nhua phat tdn ra bién tir cac con song & khu vue chau A (van Emmerik ef al.,
20192; van Emmerik et al., 2019b; van Emmerik et al., 2019¢; Crosti et al., 2018; Castro-
Jiménez ef al., 2019).

Tuy nhién, & quy mé dia phuong (quy mé lru vuc), mot s6 nghién ciru dd bao céo su khac
biét giita cac so liéu quan tric thuc té va cdng thirc 1y thuyét (Castro-Jiménez et al., 2019), dong
thdi nhan manh han ché ctia cdc méd hinh hién tai va su can thiét phai c6 mdt cong thirc stra doi
¢6 tinh dén yéu té dia 1y, quy mé luu vuc, st dung dat va khi hau dé uée tinh chinh xéc hon
lwgng nhua phat thai ra méi trudng bién tir cac con sdng.

X4ac suat P(E) dé rac thai nhua tir trén d4t lién ra duoc dén bién duoc xdy dung tir x4c Suat
gia0 nhau cua ba su kién: M (van dong trén d4t 1ién), R (van chuyén tir dat lién ra sdng) va
O (van chuyén tir song ra bién). M6i quan hé nay dugc thé hién duédi cong thirc thuc nghiém
nhur sau:

P(E)=P(MN RN 0)=PM) *x P(R) x P(O) (4)

Pé tinh to4n luong rac thai nhua phat tan ra bién (dai duong), sé chia luu vuc séng thanh
cac 0 ludi (dang grid) cé kich thuaoc nhat dinh. Luong rac thai nhua phat tan ra mo trudng bién
dugce tinh bang cach nhan gia tri P(E) VOl tong khoi luong chat thai nhua khong duoc quan ly
(MPW) dugc tao ra (kg nam) trong moi 6 theo cong thire:

MEn = MPWn x P(En) (3)
- Téng luong nhua phat thai ME hang nam tor mot con song s€ duogc tinh béng téng tich luy
- cuatoan bd céc gia tri MEn cho tat ca n 6 ludi chira trong luu vuc song theo cong thire:

ME =Y n MEn=Y n MPW % P(E) (6)

Tuong tu nhu tram tich va cdc manh vun, rac thai nhua co thé di chuyén khi c6 mua, noi
dong chay bé mat tich tu va cubn theo rac thai nhua trén bé miit (Axelsson & van Sebille, 2017).
Céc tran mua 16n hon c6 thé kich hoat qua trinh vén chuyen rac thai nhua troi noi. Luong nudc
tao thanh dong chay, la mot phan nho cua luong mua, co thé thay doi tuy thudc vao viéc str dung
dét, dac diém cua su kién mua, su bién thién theo thoi gian cua lwong mua va su phan bd ctia né
trong nam. Nhirng thay d6i nay co thé tac dong dang ké dén dong chay va doi voi viéc van

- chuyén rac thai nhua do mua gay ra. Mbi quan hé gitta dong chay va van chuyén rac thai nhua
~ phu thudc vao céc ngudng thily van va tiy thude vao dic diém cia timg luu vue sdng.
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. h Chuyén r4c thal nhua tur trong dat [ig, ;

) o A 1 l1é an déndlc £
Trong hau het cac nghien cut Licmd= : . At tham SO quan rong chg Xa

+ o, 5 . W g e e i(’) Vé- :

bién déu gia dinh rang dir lieu g g 08 ;

' = . r4c thal nhua dat lien ra bién. Phan ‘
hon cung thuon

\ 2 L hang nam €ao %
% i éc khll VI;I'C CO to . ey Y A r L4 A ~ ;

izgfr;guxg fg:;i??égndfu dich chuyén va van chuyeén rac thai nhya trén dat lién, ddc biét I3 fl
céc bai chon 14p ngoai trot (Beck et al., 1019: Barnes et al., 2009). | .

‘i trude day da cho thay co mdi twong quan chat ch€ glﬁa gio va lugng muy
nhua ven sONg (Schirinzi ef al., 2020). Neu nhua (El‘u’qc van dong
thi dong luc ctia dong chay sé tip tuc van chuyén nhuya xuéng

g xuat hién cac trén m,

Cac nghién ¢
v6i céc so liéu quan trac rac thai
bdi gi6 dén song, cong hodc lach
ha luu.

2.2.2. Xdc dinh gid tri cac thong 4 anh hwéng dén qud trinh di chuyén ciia rdc thai nhua tiy

dit lién ra song
- Xde dinh kha nang dich chuyén ciia rde tir dat lien ra song do tac dong cua lop phil hgy
str dung dat
Xéc suat dif:h chuyén va khoang cach di chuyén dén con song gan nhat sé& dugc xéc dinh
tuy nhlren X4c suat nay ciing phu thudc vao dic diém canh quan gitra vi tri cua rac va con song
gin nhit. Piéu nay thé hién su khac biét gifta cac khu vue dong bang va mién nui hodc khu vic
?;Eik thlon va thanh thi. Tuong tu nhu cong thirc Chezy (Holland, 1998) va phuong phép hop Iy
= ﬂ?‘ et al., 2012) L thuy van, h¢ so “do nham” ciing s& la mét tham s& quan trong dé
i€u thi cho sy khac biét vé dic trung bé mit cua luu vue. Do nhi hid i
dua trén phan loai sir dung dAt (I6p phi mat dZ rc. DY nhém hién nay duoc xéc dinl
Soive - ung dat (I6p phu mat dat) va @6 déc dia hinh dé xac dinh oin ding c3
co ché phirc tap cia viée v T : : la hinh d€ xac dinh gan dung c&¢
AP cua viee van chuyé€n rac thai nhua trén bd: do nhj A hid ;
: ); A0 nham thé hién su can trd ho

lam cham qua trinh vA AT
o dugc d'n;an ;huyen rac theo dong nuée tir vi tri ndy dén vi tri khac. O day, &
= 1 1 > " ;" A ;‘ F - - CI 2 i
S gl la,xac suat van chuyén den 6 ¢6 vach xuong gan nhit. C? "y(hrll
A 4 ' an nna ac o
L] yen th-a. 1 Y N Pl 3 L
- p hon (vi du rung cay than ga)j trong khi cac 0

van chuyén c ; :
y a0 hon (Vl du dlrf)'ng nhu: a, bé tong, dat

al. (2017) va Willj =35
yC van chuyén HL (2017) da chi ra rﬁng chat th?

theo oid has e

a caoglllo - e mit 14t d4 hon 1a trof

'* on SR \ 5
.. s SR Khiteat Khu vire a6 'sd ha tAng hon co




Bang 1. Deé xuat gifi lr 1’ do nham Manning’s n dp dung cho tinh todn kha nang dich chuyén
ciia rdc nhiea tie dat lién ra song

% Tén lop phu Gia tri Manning’s n dé xuat
 Giao thong 0.01
r])ﬁn cwr, cong trinh xay dung mat do cao 0,06
Rirng kin 0,40
FRi‘rng thwa, co, bui 0,30
Dan cu mat dd thap 0,04
Nong nghi¢p 0,32
Pit trong 0,02

_ Xdc dinh kha ning dich chuyén cia rdc tir dat lién ra song do tac dong cua cdc yéu to

mua, gio, do doc

X4c xuat van chuyén rac nhua tir 6 khoi diém (phat ra ban dﬁu) dén 6 song gén nhat doi véi
mét sO yeu t6 nhu mua, gid, do doc, dong chay duge tinh toan theo cong thirc trong bang sau:

Bang 2. Xdc suat dich chuyén nhya tur dat lien ra séng cua mot sO yéu to

Tham so Ky hiéu Pon vi Xac xuat dich chuyén (%)  Cong thirc tinh
Mura P mm nam 0-100 min(P*a, 1)
Gio W m/s 0-100 min(W*f3, 1)
Pj doc S Yo n-100 min(e*S+C, n)

- Téng hop kha nang dich chuyén cua rdc tur dat lién ra song
Vi d6 gb ghé duoc tich iy trén duong di xuong, két qua 1a xdc suat dén dugc song s€ giam
B heo cép s nhan va&i khoang cach dén song D; mg- Xac suat van chuyén dén song dugc cong thire

nhu sau:

(ZI{ x(gxsi+rﬂﬂm
(ke E

Trong d9, V; la xac suit dé& nhua duge van chuyen dén 6 ludi tiép theo lién quan dén viec

| St dung dAt ciia 6 1udi i, 5; 12 phén trdm d déc ctia & i, £1a hé s0 xédc dinh xdc suat tang ddn vol
. 4o doc ting dan, 6 12 ngudng xac suat t6i thiéu cho cac khu vuce ¢é do doc bang 0 va n la so O tir

(7)

P(R)=

diem goc dén 6 sdng gan nhat.

; . > - n‘ r - z > r > -

.~ 2.2.3. Xdc dinh gid tri cdc thong s& anh hwéng dén qud trinh di chuyén ciia rdac thai nhya tu

song ra bién
e Tuong tu v6i viée van chuyen 14 va cac manh vun go qua séng, xac suat do1 voi nhya dugc

~ dua vio song, dén dai duong, tang 1én theo luu luong dong chay trong song va giam theo khoang

I.I. =
i
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nghia la cac cong thuc cung nhu phucmg phap xir 1y s6 lleu dir heu cht yéu ap dung nhu d6i voi

trén quy md toan cau nhung dugc bo sung thém mot sb thong sO (vi du d§ nhdm thuc phu) theo
quy mo luu vuc; dong thoi chi tiét hod kich thudc céc 6 mau noi suy dé phu hop.

Vi cach tiép cin nhur vay, dé xuat b dit liéu dau vao cua cach tiép can ndy gém cac thong
so nhu trong bang 4.

Bang 4. Tham s6 ' dau vao cria mé hinh toan cdu ap dung trong wdc tinh luong rdc thai nhua
phdt sinh trong luwu viee séng Hong va song Mé Kong

Diu vao Don vi Nguon
Mit do dén so Ngudi/km? Théng ké vé dan sé
Lwgng nhwa khong dwge quan Iy (MPW)  Kg ngudi Diéu tra
Dir liéu ho, dap Vi tri Vién thdm
Ranh gioi luvu vue Ranh gi&i DEM
Lwu lwgng dong chay bé mit mm/ngay/km?’ M5 hinh toan cau
Po nham : Hing s/tiéu lvu vuc ~ Vién tham, bang tra

2.3.2. Gidi phdp wéc tinh lugng rdc nhwa tie cdc hé thong séng quoc té quy mé nhé va hé
thong séng noi dia dong gop vao Bién Pong

Péi véi cac song quoc té nhung quy mo nhd, phan 1én Iwu vue chu yéu nam trén 1anh thd
Viét Nam (nhu song M4, song Lam) va cac séng noi dia ctia Viét Nam thi 4p dung cach tiép cin
“Céch tiép can trén quy mo Iuu vue” nhu da trinh bay. Véi cach tiép can nay, dé xuit b tham sb
dau vao ciia md hinh nhu trong bang 5.

Bang 5. Tham s6 dau vao ciia mo hinh luu vue dp dung trong udc tinh luong rac thai nhua phat
sinh trong cdc luu vuc noi dia cua Viét Nam

Tham s6 Don vi Nguon
-? Mira mm nam Dt 1i€u khi tuong
Gio m/s Dir li€u khi trong
Do doc % Dir liéu khi tuong
:Lll'(_)’ng nhwa khong dwoc quan ly (MPW)  Kg nguol ndm Piéu tra
Dan s6 Nguoi Thong ké v€ dan s6
D§ nhim bé mit Hang so/tiéu luu vuc  Vién tham, bang tra
Dong chay S Sl IR VAT g3 Mo hinh
Ranh gigi luru vire DEM
- Hé thfmg song, suoi DEM, ban dé
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3 KET QUA, THAO LUAN

3.1. Khu vue nghién cuu

[ qu vuc song Md nam O suon phia

n .o va Tay béc Béc Bo. Luu vyc ndm & Vi LSS T RS
Bo, Trung Lao va Tay kinh do Pong. Dong chinh song M3 bat nguon tiy Sty

46 Béc va 103005710 dén 106005107

phia nam day Pu Hudi Long ¢ Tuan Giao t

Pong cua ddy Truong Son thugc cuc Bac cta Ty,
trf dia ly tir 2203733” dén 22037“3355W

hudc tinh Dién Bién, chdy theo hudng tay bac - dﬁng

nam qua Son La, SAm Nua (Lao), Hoa Binh, Thanh Hoé4 rdi do ra biér,} tai i Cl;a c;;ra tS;ng, Clrg
Lach Truong va cira H6i. Song Ma la song [6n, €O Elién ticljl ll:l'll :fuc dl;rllg f u d.? {@ am Sal
cé}, song Mé Kong, song Hong - Thai binh, song Bépg I'\Ial va sor?g Ca. Tc;;fz lit-litldé ;an jlru
vue 1a 28.400km? trong dd, dién tich thugc lanh tho Viét Nam la 17.720 chiém 62% tip,
d{én tich toan luu vuc, tai Lao la 10 680km? chiém 38% dién tich luu vuc.

3.2. Dix liéu sw dung

Pé ude tinh luong réc nhua phat sinh tir dat lién ra bién thong qua hé thong song, bai big

st dung cac nguon dir li€u nhu sau:

- Dit liéu mo hinh s6 dia hinh (DEM), dugc st dung dé tinh toan ranh gidi luu vuc; h
thong song, sudi va o doc. Trong nghién ciru, chung toi str dung DEM toan cau ¢ dd phan gii
30m, duoc tai tir trang web ciia NASA (https://earthexplorer.usgs.gov/);

- Dit liéu vien tham Sentinel 2A chup trong giai doan tir thang 3-7 2023, duoc tai tir dia chi
https://scihub.copernicus.eu/ c¢d do phan giai 10m, dugc st dung dé chiét xuat thong tin 1op pht

mit dat luu vue song.

- Dir li€u khi twrgng, thuy vin nhu lrong mua, toc do gid, luu luong dong chay: thu thap v

Tong cuc Khi tuong - Thuy van;

- Dt liéu vé dan so: str dung sé licu

trén cong thong tin dién tir ctia c4
- Dit liéu vé lugng nhua khong duoc
cua D€ tai “Nghién ciru xay dung cOng
- X ’ o » ? = A -
nhiém rac thaj nhua & bién Viét Nam?

3.3. Xy dyng bd tham s diu vao

thong ké dan s6 twong dbi dén cap xi duoc cong 0

¢ tinh Dién Bién, Lai Chau, Thanh Hoa.

quan ly (MPW) dugc 14y tir s lidu khao sat, diéu tr

nghé dicu tra, gidm sat va ban dd phan ving rii 0
, md s6 PTDLCN.55 20.

cuu da sir dung DEM toan Al o d
h A S |
Su01, phan chia lwu vue con ¢é lam fcps an giai 30m de€ tinh todn cac théng tin luu vyc nhu 5015




b YA Pos Selus < W Dyl »
g Pl el Wha byt Daliimati » HRss Abulygisr Weile Bipat laldes il SWAS Byl s SWAL Shridative g

~ duoc tinh toan dua trén phuong phap cia cic t4c
Théo cong bo nam 2021,

gid Vi Thi Phuong Thao va D6 Thi Phuong

Hinh 1. Chiét xudt thong tin luu vuc séng Ma dwa trén moé hinh SWAT

. Bang 6. Minh hoa tham so vdt ly ciia 42 trong tong so 84 luu vuc con thudc luu viec song Ma

rrrrr

pale Byum T D Db Lm 3 g,
Eon (%) Maining's n - (%) % e (%) Maining's n
37,961+ 021 15 41,98 0,400 29 4448 0,330
39,20 0,369 1632 143,98 0¢14,0,391 30 - 43,15 0,391
4530 Dl 170 45,61 0,399 Bl et 74 0,394
B4 4395 0,385 18 48,07 0,390 32 ied 7,99 0,358
Bs 4525 00 1o 3958 0370 3389:33:49.% 10 0,380
B ¢ 00 643 0383 34 4593 0399
B 59 B 2L 414 0400 358 41.02 0,386
s 1393 0868 20 4189 0398 36 4625 0389
By w691 0304 B 0400 378 39,020 0,399
B0 w005 098 24 4413 IR e 3063 . 0,359
BiE . o aasT 04000 39 0 4479 0,400
B 0 a8 0308 40 - 4783 0,396
B3 1512 0395 @ 27 474 0391 DO R ) 397
B 1473551 7 ©0395 SaRROE R OITES 3 R0 07 ' 0,383
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thap dugc va phan tich thong qua phan mem Arcy y
v phuc vu md hinh hoa ude tinh luong réc np,
ach Héi (Thanh Héa) nhu bang 7.

Trén co s& cac so liéu, dir licu thu :
nghién ctru da xay dung duoc bo so lieu dau v i
phat tan tur 44t lidn cta lwu vue song Ma ra bien qua cua

Bang 7. Cdc tham so str dung A3 wée tinh leong nhwa phdt sinh qua song Ma db ra Bién Ding

tai cira Lach Hoi

—

Tham s0 Don vi Gia tri Nguon : .
Mua mm nam 1500 Tram khi tuong " i
Gi6 ' m/s Tram khi tuong a
P§ doc % M6 hinh SWAT (Béng 6)
Ll:rg'llg nhura khong dwgc quan ly Kg ngudi nam 8,16 Pé tai PTPLCN.5520
(MPW) ' :
Dan so Ngudi 2.767.000 Thong ké
D6 nham Bang 6 :
Dong chay m’/s Mo hinh SWAT :
Dién tich lwu vwe Km® 29.590 Mo hinh SWAT

3.4. Uéc tinh lwgng nhya tir song Ma phat tan ra bién Pong dwa trén giai phap mé hinh
hoa va GIS

Sau khi x4c dinh duoc cac tham sd, tién hanh ap dung mo hinh tinh toan luwong rac nhya
theo Cong thirc (6) dugc phat trién trén nén tang phan mém Microsoft Excel. Két qua cho thay,

tong luong nhua cta luu vuc song Ma phat sinh hang nam qua ctra Lach Héi khoang 621.000kg
twong duong khoang 1.700kg.

D¢ danh gia do chinh xdc, nghién ciru da st dung s6 lidu didu tra, thu thiap mau tai cu2
sc’ing Lach Ha1 dugce thuc hién trong thoi gian tir thang 11 2021 dén thang 01/2022 (Hinh 3)- .
Kl}u vuc khao sat ¢ do réng song khoang 292m va chi tap trung thu thap rac nhua cd lon |
(kich thude 16n hon Smm). S6 liéu khao sét cho thay, lwong rac nhua thu tlﬁ du l khoang |
1.120 kg/ngay. ' ' s

& ai..r-ﬂl ..: .'-l':l:'E

i '-‘

oy ¥
e e | B A i
L ,.I:.- .'-I' -:'..J ."I .1.. { iﬁ.‘ Sa |' X « b }

»0atl DlenfSam Son

Hinh 3. Vi tri khdo s4 ] i rd
3. Vi tri khdo sdt thy thap mau rdc nhua cé lén trén song Ma tai ciia Lach Hoi

(Nguon: Pé tai DTPLCN 55/20)
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So sanh gitra so liéu tinh toan va s6 liéu thu
khoang 65%, c6 thé coi 1a chdp nhan duoc.
hau nhu méi thu gom dugc rac nhua ¢ 16n
nhwa ¢ l6n & tang day séng khong
liéu uGe tinh va s6 lidu khao sat.

thdp khao sét thuc té cho théiy do chinh x4c
Trén thuc té, sd liéu thu thap truc tiép tai cira song
& ting mit va tang giira, trong khi dé vi nhua va ric
thu thap dugce nén c6 su chénh léch trong d6i 16 gitta SO

luy vay, so liéu ude tinh tir mé hinh trong nghién ctru nay van thap hon kha nhiéu so véi

dir lieu duoc ude tinh néu ap dung mé hinh toan cau (khoang 1.035.000 kg nam). Diéu nay Ia do
mo hinh luu vuc 4p dung cho song M3 d3 tinh dén cac diéu kién cu thé cta luu vuc, trong do
quan trong nhat 1a d6 nham b mat (day 1a yéu té ma trong mo hinh c4ch tiép cén toan ciu di bd
qua) va s6 lidu réc nhua khong duoc quan ly sét vé6i thue té cta khu vure nghién ctru.

4. KET LUAN, KIEN NGHI

Qua nghi€n ctru ¢6 thé thay luong rdc thai nhua phat tdn ra méi truong bién tir d4t lién
théng qua cac hé thong song 1a rit 16n. Két qua nghién ctru thong qua thir nghiém doi véi luu
vuc song M3 cho thay luong rac nhua c6 thé phat tan tir sdng M4 ra bién khoang 600 tin mai
nam. Vo1 viéc ap dung cach tiép can quy md luu vuc bang viée bd sung thém mét s6 thong sb
vat ly cua luu vue nhu hé¢ s6 d6 nhédm (duge phan tich tir 16p phit mat dét bing GIS), do doc,
lugng mua va c6 sb liéu rac nhua khong kiém soat tuong d6i sat thuc té thi viéc ugc tinh tong
luong rac nhua phat tan ra bién 1a twong d6i chinh x4c.

Do dd, nghién ciru nay, dé xuit hai cach ticp can ap dung dé ude tinh luwong rac thai nhua
phat sinh tir trong dat lién cho céc luu vuc séng cia Viét Nam, gom:

- Cach tiép can quy md toan cau co bd sung mot s6 thong tin vé dd nham bé mit: ap dung
cho hai luu vuc séng Hong va song Mé Kong:

- Cach tiép can quy mo luu vuc: ap dung cho Iuu vue sdng quoc té co quy md nho nhu
song M3, song Lam va cac song noi dia cia Viét Na.m O quy mo nay, cic cdng thirc ciing nhu
cac thong so dau vao dd duogc xac dinh cu thé nham chi tiét hoa duoc céc qua trinh vat ly di
chuyén ctia rac thai nhua tir dat lién ra bién mot cach twong dbi sat thue té.

Tuy nhién, nghién ctru nay chua phét trién duge md hinh hoan chinh ¢6 thé tinh todn luong
rdc nhya ¢ kha nang phat sinh & méi luu vue con nén chua thé hién dugc su phan bo khong gian
vé kha nang phat sinh rac nhya trén toan b luu vuc song Ma. Bé thuc hién duoc viée nay, cac
nghién ctru tiép theo cin hoan thién mé hinh dua trén tiép can phan b khong gian thay vi mé
hinh thong keé.

L&i cim on

Nghién ctru nay dugc tai trg béi dé tai “Nghién ctiu xay dung cong nghé diéu tra, gidm sat
va ban dd phan viing rdi ro 6 nhiém réc thai nhya & bién Viét Nam”, ma sé PTPLCN.55 20.
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