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Tém tit: Trong nghién ctru nay st dung mo hinh hai chiéu dé giai quyét bai toan truyén
tai rac thai nhya khu vuc cira séng ven bo Pa Nang—Quang Nam bang mé hinh MIKE
21/3 Couple Model FM ciia DHI ¢6 sir dung thanh phan thuy dong luc (HD) va thanh quy
dao vat thé tréi (PT) ap dung dbi véi bai toan truyén tai rac thai nhwa. Két qua tinh toan
dugc hiéu chinh, kiém dinh va mo phong dua vao danh gia so sanh yéu t6 muc nudc giita
tinh todn va thuc do tai cac vi tri cac tram Thuy van (Cém L¢, Cau Lau va Hoi An), tram
Hai van (Son Tra va Dung Quit) giai doan 2018-2022. Ma cac két qua danh gia theo cac
chi sb tuong quan (R) 16n hon 0,9, chi s6 NSE 16n hon 0,74 va chi s6 RSR nho hon 0,2.
Céc két qua tinh toan truyén tai rac thai nhya bién dong theo mua vdi cac thang dién hinh
cu thé nhu thang 07/2021 (mua hé) véi xu hudng di chuyen tir Nam 1én Bic, thang
12/2021 (mua déng) véi xu huong di chuyén tir Bac xudng Nam. Budc dau két qua tinh
toan cho thdy c6 thé phat trién cac nghién ctu tiép theo voi diéu kién dau vao sat thuc
hon.

Tir khéa: Rac thai nhya; MIKE 21/3 Couple model FM; Myc nuéc; Pa Néing, Quéang
Nam.

1. Mé dau

O nhi®m bién do nhua 12 mot van dé toan cau va thach thirc (su tdn tai cua nhua trén
bién, hiu qua dbi vai sinh vat bién va sitc khoe con ngudi) d6 ra cira séng ven bo [1] ra
bién khoi [2]. Sy nguy hai dén méi trudng sinh thai toan cau ting 1én boi rac thai nhua [3]
v6i the do tir 1,7x108 tAn nam 1950 dén 3,68x10° tin nam 2019, trong d6 73,5x10° tan soi
to tong hop [4] va ude tinh khoang trén 10° tin nam 2020 [5]. Xap xi 2,7x10° tin rac thai
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nhya troi nodi trén bién véi khoang 5,25x10' hat nhya [6], v6i khoang 103 dén 105 hat/m®
[7]. Ngudn goc vi nhya ¢ sinh thai bién deu c6 tir nude song, dat lién va khong khi [8- 11].
Sy da dang vé ngudn nén rc thai nhwa rat da dang vé kiéu cach hay mau sic khac nhau
[12-18].

Noi chung, sy phan manh cta rac thai nhya tor manh 16n hon tao thanh cac manh nhd
thir cAp do chiu cac tac dong moi truong phong héa xung quanh nhu héa-ly va sinh hoc
[19-21]. Mbi truong bién doi phic tap tic dong lién tuc s& dan dén sy phong hoa cua cac
rac thai nhya, gdy ra nhiéu su bién dang va phan manh da dang [22]. Bén canh, cac qua
trinh thity dong luc tic dong 1én rac thai nhua da truyén tai ching phén b trong khong gian
thy dong [23-28] ma rac thai nhya cting thudc mét dang vat chat dic biét it blen doi.

Hon nira, voi sy han ché khan hiém vé dit liéu sin c6 va do dac quan trac rac bién va 6
nhiém rac nhua [29], m6 hinh m6 phong cho phép bd sung thong tin quan trac va theo d0|
qua trinh di chuyén va bién doi cua rac thai nhya trong bién [30]. That vdy, mo hinh s6 1a
cong cu thich hop dé hiéu biét vé truyen tai rdc thai nhya trong dai duong [31], dac biét
trong md hinh Lagrangian [32].

St dung mét phuong phap s0 sin co, chiing toi nghién ciru vé truyén tai rac thai nhya
di chuyen va phan bb ¢ ving bién cu thé ma duoc lya chon 13 & khu vuc cira séng ven bo
Da Nang—Quéang Nam véi cac ngudn xa thai gia dinh doc bd va céc cira séng. Cac kich ban
mo phong lua chon theo dic trung mua trong khu vuc nghién ctru v6i cac diéu kién khi
tuong, thiy vin quan tric do dac 1a thang 7/2021 (mua he) va thang 12/2021 (mau dong).
Cong cu tinh todn md phéng dugc st dung 1a mo hinh MIKE 21/3 Coupled Model FM
trong bo phén MIKE cua vién Thuy lyc BPan Mach (goi tat 1a DHI) ma lya chon md phong
trong khong gian hai chiéu. Cac thanh phan duoc lua chon tinh todn cia mé hinh nay la
thity dong luc (muc nudc—dong chay) va quy dao troi ciia vat chat. Cac qua trinh tinh toan
mé phong tuong tac gitta qua trinh thuy dong luc (s6ng, myuc nudc—dong chay) duoc thé
hién [33]. Déi véi quy dao troi cua vat chit dugc sta dung m6 hinh thanh phan PT
(Particle Tracking) dé giai bai toan Lagrangian tich hop dong thoi voi cdc mo hinh thuy
dong lyc. Nhu trén da néu ra, rac thai nhua dugce coi 1a vat chét it bién d6i nén lya chon mé
hinh thanh phan PT dé phuc vu tinh todn mé phong 1a phu hop.
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Hinh 1. Khu vuc nghién curu.

Tuy nhién, cac cdng trinh nghién ctru trén thé gisi da 1y giai vé van dé 6 nhidm rac thai
bién, trong do6 co rac thai nhya dang gia tang nhanh chong gy buc xuc cho xa hdi nhu hién
nay. Do d6, can xay dung cac chuong trinh gidm sat rac thai nhya, thyc hién cac cudc dieu
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tra thong tin vé nguén géc, $6 lugng, khdi lugng, thanh phﬁn cua rac thai nhuya. Mat khac,
khu vuc cira song ven bd Pa Ning—Quang Nam 14 khu vuc nghién ctru thé hién nhu Hinh
1, 1a ha Iuu cua hé théng séng Vu Gia—Thu Bdn véi 02 cta song chinh chay ra bién (ctra
song Han thudc thanh phé Pa Ning va cira Dai thudc thanh phd Hoi An, tinh Quang Nam).
Khu vyc nghién ctru chiu tic dong anh huéng manh mé& cua kinh té—xa hoi dia phuong ma
xa thai rac thai rac thai nhu thuong ngué)n cac con song, du lich, kinh té bién, khai thac hai
san... [34-35]. Do d6, chung t6i nghién ctru va thiét ké cac kich ban tinh toan truyén tai rac
thai nhya khac nhau gitp hiéu duoc phan b theo dic trung mua. Cac két qua nghién ctru
xem xé€t khia canh mua theo cac thang dai di¢n cu thé cho ra cc buc tranh dinh hudéng
trong twong lai dé giam sat va giam thiéu cac rac thai nhua.

2. Phwong phap nghién ctru va dir liéu sir dung

2.1. Phuwong phap nghién curu

Phuong phap nghién ctru dugc st dung 1a mo6 hinh tich hop MIKE 21/3 COUPLED
MODEL FM ma da dugc 4p dung tinh toan mo phongd ving cira séng, ven bién va trong
s6ng [33, 36-37]. M6 hinh hinh tich hop nay duoc Iya chon cac thanh phan phu hop nhu
thity dong luc (HD—Hydrodynamic) va truyén tai rac thai nhwa (vat chat) (PT—Particle
Tracking). Cac thanh phan nay thuc hién tinh toan moé phong cho bai toan truyén tai rac thai
nhya. Sy két hop giira céc thanh phan trong mo hinh ddng thoi cho phép tinh toan dong
chay va muc nuéc tac dong dén di chuyén cua rac thai nhua theo ting budc thoi gian tinh
toan nén do chinh xac két qua mo phong ciing s& duoc nang cao so vdi cac mo hinh khac.
Dudi day s€ duogc trinh bay gidi thiéu thanh phan trong mé hinh nhu la:

- Thanh phén thity dong luc di duoc trinh bay co s¢ khoa hoc va céc tinh nang trong bo
tai liéu hudng dan ctia phan mém MIKE [36-37]. Co s khoa hoc 13 st dung hé phuong
trinh Navier—Stock dé giai bai toan hai chiéu. Céc tinh nang co ban duge str dung cho bai
toan nay la str dung ludi phi cau trac (ludi tam giac) nham muc dich linh hoat ludi tinh, sd
nat ludi va mién tinh d01 v6i viing cira song ven b bién d6i phire tap.

- Thanh phén truyén tai réc thai nhya duoc sir dung nhu dang vat chét dac biét da duoc
thé hién trinh bay trong tai liéu hudng dan sir twong ty nhu thanh phan thuy dong lyc [36,
38] Bai toan mo phong lan truyen dugc ap dung phuong phap Lagrange cho tat ca cac vat
chat thanh cac hat c6 toa do va khdi luong cu thé, thay vi bién ddi trudng ciia phuong phap
Euler, trong d6 khdi lwong dugc biéu thi dudi dang nong d6 trung binh trong moi 6 ludi
tinh toan. Qua trinh di chuyén ctia vat chit dwoc moi truong tac dong theo ché do troi va bd
sung thém qua trinh phan tan ngau nhién.

Co s6 khoa hoc mé ta sy truyén tai rac thai nhwa dya vao qua trinh binh luu va khuéch
tan cua cac hat vat chét tudn theo phwong trinh Langevin [38]. Theo 1y giai ctia Einstein vé
quan sat chuyén dong ctia Brown, Langevin va cong sy da dua ra phuong trinh truyén tai
duoc viét duéi dang:

dX, =a(t, X, )dt+b(t,X,)Edt )

Trong d6 a(t, X¢) 1a thanh phan van chuyén (trdi dat); b(t, X¢) 1a thanh phan phan tan;
g,dt 1a s6 ngau nhién.

Trong md hinh truyén tai rac thai nhya 1a phuong phap roi rac theo Lagrangian dugc st
dung [38]. Tuy nhién, hé thong ludi tham chiéu tir puong phap Euler sang phuong phap
Lagrange nhu van toc troi ctia mdi hat khi cap nhat chuyén dong ctia mdi hat. Sau mdi budc
thot gian, cac hat dugce xac dinh trong moi 6 ludi s€ dugc chuyen d6i nguoc lai theo hé
théng luéi tham chiéu va truong ndéng do dugc tinh toan bing cach tir phuong phap
Lagrange sang phuong phap Euler ma dugc goi chuyén ddi tir tap chat diém sang truong.
Phuong trinh chuyén dbi hé tham chiéu tir phuong phap Lagrange sang phuong phap Euler
duoc viét dudi dang:
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Trong d6 Ck la néng do trong 6 ludi thir k; k 1a chi $6 0 ludi; M la khdi lugng cua hat
thir i; Nk 1a s6 hat trong 6 ludi thir k.
Phuong phap roi rac Lagrangian nay on dinh vé mat sb hoc. Vi vy, budc thoi gian ctia
md phong theo ddi hat khong nén dugc chon dé xem xét tinh 6n dinh, ma thay vao d6 dé
xem x¢t hién tuong dugce de cap gial quyét phu hop véi thuc tién hay khong. Phuong trinh
2 duoc minh ching vé cac két qua dang phéan bd trudng theo ting 6 ludi s& dugc thé hién &
phan két qua tinh toan mo phong.

2.2. Dir liéu sw dung

a) Dia hinh, mién tinh va ludi tinh

Céc thong tin vé dia hinh di dugc thu thap vasd hod tir cac ty 1€ khac nhau theo céc
ngudn khac nhau nhu Bo Tai nguyén va Moi trudong, Bo Qudc phong va cac dé tai dy an da
thuc hién va trén internet. DTt liéu dugc xu 1y va chinh bién thanh h¢ théng nhét [39]. Dt
liéu chuan hoa va ddng bo hoa duoc sir dung thiét ké va xay dyng mién ludi tinh va truong
d6 sau ctia mién ludi tinh d6 (Hinh 2).

Mién tinh duoc thiét ké va xay dung gii han khu vuc ludi tir 15,4°N dén 16,5°N va tir
108,0°E dén 109,0°E. Ludi tinh thiét két theo dang ludi phi ciu tric (tam gidc) ma dugc xac
dinh khoang 7500 km? véi canh tam giac bién d6i tir 20 m dén 1000 m va 16112 diém luéi.
Dién tich 6 luéi 16n nhat khoang 120,000 m? va 8695 6 ludi. Bién hd dug tiép giap voi
Bién DPong c6 d6 dai khoang 225 km, bién dai nhat 14 phia dong bac khoang 78,5 km (Hinh
2a).

[deg] [deg]

16.5 N Il Avove
10

16.4

LOOFeEEEn

Quang Nam provinee

(LLLLLLLLLLL LR

b)

Quaung Ngai province

T T T T T
108.0 1082 108.4 108.6 1088 109.0 108.0 108.2 108.4 108.6 o loss 109.0
i des] Longitnde [deg]

Hinh 2. Mién ludi tinh va truong d6 sau: (a) Mién ludi tinh; (b) Truong do sau (m).

b) Piéu kién bién ho

Hinh 2 cho thay thé hién cac bién hé nhu 14 (1) 02 bién song trong d6 duoc cit ngang
qua tram Cam L& trén séng Han va tram Cau Lau trén song Thu Boén; (2) 05 bién bién theo
cac phia nhu phia T4y, phia Bic, phia bong Bic, phia Dong va phia Nam Pong Nam. Diéu
kién cac bién ho, noi ma trao 601 v6i Bién Pong s& dugc dung cong cu dy tinh muc nude
thiy triéu timg gio trong phin mém MIKE [40], va s liéu gi6 (GFS) ciia NOAA [41].
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¢) Piéu kién khi twong thily vin

+ Diéu kién bién bé mat: Sé lidu
gi6 duoc khai thac tir ngudn sé lidu tai
phén tich ctia GFS ciia NOAA, sau d6
duogc hiéu chinh voi ngudn sé liéu thuc
do tai tram Cu Lao Cham (Hinh 4). Do
nguén s6 liéu tai tram Cu Lao Cham
khong lién tuc, c6 nhiéu khoang thoi
gian khong c6 sb liéu do. Hiéu chinh
s6 liéu gi6 bang phuong phéap 1ap ham
trong quan tuyén tinh gitta s6 liéu tai
phan tich va quan tric thuc do trong
timg thoi diém ca hai déu c6 gid tri. Tir
day, sO liéu gio tai phan tich cua
NOAA duge hiéu chinh theo dé lam
dau vao cho mé hinh tinh toan md
phong (Hinh 4).

Wind speed [mis|
wind dir  [deg] m—p

y = W5289x
OR2=.1235"®

0 2 4 6 8 10 12 14 16
Cu Lao Cham station (15,94909N - 108,5352°E) (m/s)

Hinh 3. Tuong quan toc do gi6 (m/s) gitra tram Cu Lao
Cham (15.9490°N-108.5352°E) va s lidu tai phan tich GFS
cia NOAA (16.0°N-109,0°E) giai doan tir 6/11/2018 dén
26/06/2022.
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Hinh 4. Bién trinh tdc d6 gio va hoa gio tai phan tich ciia NOAA dugc hiéu chinh giai doan tir
6/11/2018 dén 26/06/2022 tai vi tri 16,0°N—109,0°E.

+ Piéu kién bién thuy tridu: Cac bién thuy triéu dugc xac dinh gia tri dy tinh thuy triéu

tir cong cu hd tro trong mod hinh [40].

+ Piéu kién bién séng: Gia tri myuc nudc ting gio quan tric do dac cla tram thuy van
Cam Lé (Hinh 5a) va tram thiy van Cau Lau (Hinh 5b) dugc st dung tham gia vao tinh
toan mo6 phong. Do cac khoang thdi gian hiéu chinh, kiém nghiém va moé phong khac nhau
nén s6 lidu thu thap duoc phai bao trim tt ca qua trinh tinh toAn mo6 phong nay.

Hinh 5. Bién trinh myc nudc timg gio quan tric giai doan tir thang 11/2018 dén thang 06/2022: (a)
tram Thay vian Cim L¢; (b) tram Thity van Cau Lau.

Bén canh do, cac gid tri myc nudc tung gid quan trac cdia tram thuy van HQi An va
tram hai van Son Tra, tram hai van Dung Quat va mot so tram do lién tuc cling dugc thu
thap dé st dung dé€ danh gia 46 ddm bao chinh xac ciia mo hinh tinh toan.
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+ Thoi gidn tinh todn: M6 hinh dugc thyc hién tinh todn mé phdng trong khoang 15
ngay phuc vu hiéu chinh, kiém nghiém va cac kich ban mé phong.

+ Thoi gian md phong: thang 7/2021 (mua he) va thang 12/2021 (mua dong).

+ Cac thong s6 khac: hé sb nhét, hé sd nham va cac hé sd khac cling sir dung cac qua
trinh hiéu chuén va kiém nghiém.

d) Diéu kién rac thai nhya

Trong nghién ctru nay, loai chit thai nhya di duoc mo phong theo 06 loai khac nhau
theo ty 16 mirc d6 ndng d6 (Bang 1) [42-43]. Cac thong s6 cua chét thai nhua dugc str dung
cho md hinh vén chuyén hat tham chiéu tir cac cong thie thue nghiém bao gém: mat do
nhuya, van tdc lang, do nham, lyc can gio, tde do phan huy, v.v. Luong réc thai nhya trong
nude duge tham khao dé tai co sé chon loc thudc VAST ¢6 mi s6 CSCL 10.01/22-22 ciia
Vién Dia 1y theo céc kich ban gia dinh. B thong s6 dau vao cho bai toan truyén tai rac thai
nhwa v&i cac kich ban gia dinh theo co ché van hanh ngudn x4 thai lién tuc trong toan bd
qua trinh tinh todn (Bang 1).

Bang 1. Thong s lya chon cua céc loai nhua phd bién phuc vu tinh toin mé phong.

Téc do thai Trong Téc dd
. . Mat dd i a Nong d S6 hat lwong hat suy giam
Loai Ten (g/mL) San pham (mg/s) (L/s) nhénhdt  (1/s)
a - ~ ~\ (mg)
1 Polyethylene (PE) 0,91-0,95 I'Il'}llJ:I:l 16ng, thung 0.1 10 0.005 le-15
Day thimg, nip 0.1 10 005 214
2 Polypropylene (PP) 0,9-0,92 chai, d@y cau,...
Phao noi, b lam 0.1 10 0.1 5e-13
3 Polystyrene (FPS) 1,01-1,09 mat, thung
chura,...
Polyvinyl chloride Phim, éng 1.0 10 0.5 7e-12
4 (PVC) 1,16-1,30 nhua...
5  Polyamide (Nylon) ~ 113-1,15 -0t danhcd, 10010 Lo el
quan 4o,...
6 Polyethylene 134139 Chai nhya,... 100 10 10.0 5e-11

terephthalate (PET)

Céc vi tri duogc lua chon dé xa thai 1a cac noi co nguén kha nang x4 thai ra moi truong
cao nhat nhu thuong ngudn cac song dd
vé (tram Cam L¢ cua song Han va tram
Cau Lau cta song Thu Bon), khu vuc
cang ca (Cang cac Tho Quang cua TP.
Pa Néang va cang ca Duy Hai cua tinh
Quéang Nam), Cang van tai (Cang Tién Sa
cia TP. Pa Nang), cang du lich (cang
Hoi An), ctra song va cura kénh (ctra song
Cu bé va ctra kénh Phu Loc) (Hinh 6).
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3. Két qua va thao luan .

3.1. Két qua hiéu chinh va kiém nghiém 1
- Hiéu chinh: Vai trd cua ché dg thuy
dong luc rat quan trong dén qua trinh BEERANIAREEREERVURE
X . A 108.20 108.40
truyén tdi rac thai nhya. Do do, hi¢u Longitude
chinh md hinh tinh toan thiy dong luc Ia R YO Y
An thiét dé dam béo két qua tinh toin mé Hinh 6. So d6 phan bd cac vi tri nguon xa rac
can 0 ket qua tinh to thai nhya (hinh vudng, chit do) trong khu vuc
phong dat dugc do chinh xac phu hop. nghién ctru.
Nghién ctru nay chi ra rang mo hinh dugc
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hiéu chinh va xac thuc béng s6 liéu myuc nude quan trdc va tinh tinh tai cac tram tram Hoi
An va tram Son Tra nam trong khu vuc nghién clru. Két qua danh gia hiéu chinh duoc thé
hién trinh bay trong Hinh 7 va Bang 2. Bac diém muc nude chua hi€u chinh va hi¢u chinh
1a chiing thé hién mdc cao do cua cac vi tri tram chua duoc dua vé mdc qudc gia nén khi so
sanh s& dugc hiéu chinh dé dua vé cing mbc ma thong thudng cac vi tri tram nay 13 tram
héi van hodc tram do dac tir cac dé tai, du an.
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Hinh 7. Bién trinh myc nudce thyc do (Hobs), hiéu chinh (Hobs 01) va tinh toan (Hsim) giai doan
tir ngay 05/01/2020 dén ngay 20/05/2020: (a) Tram Son Tra; b) Tram Hoi An.

Béang 2. Banh gia d6 chinh xac théng k& muc nudc (m) cua tram Son Tra, tram HOi An va cac tram
do lién tuc phuc vu hi€u chinh m6 hinh.

Thoi gian Tram Pic diém R RSR NSE
T 05/05/2019 - Son Tra Chua hiéu chinh 0,916 0,981 -15,064
U ram Son Tra . ,
dén 22/05/2019 Hiéu chinh 0,916 0,125 0,739
Tram HOi An Chua hiéu chinh 0,979 0,077 0,931
T4t 05/01/2020 T Son Trs Chua hiéu chinh 0,951 0,879 2,773
U ram Son Tra . ,
dn 20/01/2020 Hiéu chinh 0,951 0,087 0,852
Tram HoOi An Chura hiéu chinh 0,989 0,054 0,961

Hinh 7 cho théy murc d§ phu hop cao ca vé pha va bién d§ ctia myc nudc tai tram Hoi
An va tram Son Tra. Bang 2 trinh bay két qua danh gia cu thé d6 chinh xac gitra thuc do va
tinh toan dua trén cac chi sé nhu 1a hé sb quan hé tuong quan (R), hé s6 1éch chuan quan sat
RMSE (RSR) va hé s6 hiéu qua Nash-Sutcliffe (NSE). Gia tri hé s6 R dao dong
0,916+0,989; Gia tri RSR nim trong khoang 0,054+0,125 va gié tri NSE nam trong khoang
0,739+0,961. Cac gia tri két qua danh gia phan anh do dam bao chinh x4ac twong dbi cao.
Nén bo thong s6 nay c6 thé dugc chuyén sang budc kiém nghiém dé khang dinh rd hon.

- Kiém dinh: Pay 1a qua trinh dé danh gia khing diinh rd hon d6 dam bao cua bd thong
s6 ciia mé hinh di luva chon sau khi duoc hiéu chinh. Cac két qué tinh toén kiém nghiém
tiép tuc dugc danh gid so sanh voi s6 lidu quan tric thuc do tai cac vi tri tram muc nudc
Son Tra, tram Hoi An, tram Lang C6 (16,235°N—108,092°E) va tram Dung Quét (Bang 3).
Thoi gian tinh toan kiém nghiém 1a 15 ngay (trong gian doan khoang tir ngay 05/05/2020
dén ngay 22/05/2020).

Béang 3. Banh gia d6 chinh xac théng ké myc nudc (m) cua tram Son Tra, tram HQi An, tram Dung
Quét va tram Lang C6 phuc vu kiém nghiém mé hinh.

Tram Son Tra Tram Dung Quét Tram Lang C6
TT Chisédénhgid Chya his Tram Chua hie

Ua MEU figu chinh HOi An &0 Wy ohinh — "V V€U Hisu chinh

chinh chinh chinh
1 R 0,946 0,946 0,977 0,929 0,929 0,957 0,957
2 RSR 0,821 0,111 0,114 0,416 0,160 6,040 0,067

3 NSE —12,806 0,749 0,806 —0,575 0,767 -1081,2 0,864
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Bang 3 ciing thé hién dugc két qua danh gia so sanh giita tinh toan va quan tric thyc do
v6i d0 dam bao chinh x4c cao nhu 1a chi s6 R 16n hon 0,92, chi s6 RSR nhé hon 0,2 va chi
s6 NSE 16n hon 0,74. Thong qua danh gia két qua hiéu chinh va kiém dinh tinh toan cta
mo hinh phan anh dugc bo thong s6 lua chon 1a dam bao phuc vu cho cong tac tinh toan mo
phong cac kich ban. Mic du, mé hinh thuy dong luc co 02 yéu té chinh 1a myc nudc va
dong chay. Nhung trong bai bao nay khong dé cap dé danh gia dong chay vi ddy 1a mo hinh
md phong hai chiéu nén dong chay duoc thé hién dong trung binh cta cot nude. Do do,
nhom tac gia chua co sd liéu dong chay thuc do phu hop dé st dung danh gia.

Sau khi hiéu chinh va kiém nghiém mé hinh thuy dong luc thi bai toan truyén tai rac
thai nhya duoc tinh toan trén nén thay dong luc nay trong mé hinh MIKE 21/3, bd thong sb
cho khu vyc nghién ciru da duogc thiét 1ap (Bang 1). Két qua tinh toan mo phong rac thai
nhya trong qué trinh kiém nghiém moé hinh dugc thé hién & Hinh 8. BO thong s6 ciia mo
hinh nay dugc str dung dé mé phong d6i véi du lidu dau vao thang 7/2021 (dai dién mua
he) va thang 12/2021 (dai dién mua dong). Ma diéu kién rac thai nhua dugc x4 thai ra lién
tuc trong qua trinh tinh todn theo cac thong tin & Bang 1 trong ca hai kich ban tinh toan mé
phong. Két qua tinh toan moé phong cta cac mo hinh s& duge trinh bay trong phan 3.2 va
3.3.
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Hinh 8. Truong ndng do rac thai nhua cia loai 4: (a) sau 05 ngay (luc 7 gio ngay 10/05/2020; (b)
sau 15 ngay (luc 7 gio ngay 20/05/2020).

3.2. Két qua tinh todn trong mia gié Tdy Nam trong thing 7/2021

Thong tin phén tich tr m6 hinh chit thai nhya trong bao cdo dugc md phong voi gid
(hudng va toc do véi budc thoi gian 3 gio) va muc nude (myc nudce tung gio tai tram Cam
Lé, tram Cau Lau va thuy triéu trén bién bién [40]) vao thang 7 ndm 2021.

Hinh 9. Hoa gi6 thang 7/2021. Hinh 10. Bién trinh muc nuéc thyc do (Hops) va mo phong (Hsim)
tai tram HQi An thang 7/2021.
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Trong thang 7/2021 (mua hé), hudng gié chu yéu tir Dong Péng Nam va Pong Nam
anh huong chi yéu dén khu vuc nghién ciru (Hinh 9). Két qua tinh toan mé phong cho thay
truong thuy dong luc chiu tac dong anh hudng manh mé ciia thuy tridu ma chung dugc thé
hién kha o nét nhu Hinh 10. Panh gid so sanh muc nudc gitra thuc do va tinh toan tai tram
Hoi An tram Dung Quit va tram Son Tra x4c dinh d6 dam bao chinh x4c cao (xem Bang 4).

Bang 4. Danh gia d§ chinh xac théng ké myc nudc (m) cia tram Son Tra, tram Hoi An va tram
Dung Quat phuc vu mé phong cho mua he (07/2021).

) Tram Son Tra Tram Héi Tram Dung Quz?'lt
T Chi s0 danh gia Chua hiéu A ‘ : Chua hiéu A
. Hiéu chinh An X Hiéu chinh
chinh chinh
1 R 0,949 0,973 0,985 0,617 0,956
2 RSR 0,850 0,057 0,072 1,353 0,115
3 NSE -14,111 0,932 0,928 0,480 0,865

Két qua tinh toan mo phong nong do rac thai nhua trong nghién ctru cho thay xu huéng
phat tan rac thai nhuya trong méi truong nude (Hinh 11). Cac két qua nay cho thay rang su
thay ddi truyén rac thai nhya theo thoi gian 1a dang ké. Qua trinh nay cho thdy xu hudng
tmyén tai tir nam 1én béc va ap sat doc theo bo bién. Cac khu vuc tap trung nhiéu 1a bd bién
tay bac vinh Pa Ning, bo nam ban dao Son Tra, viing cira Dai va rai rac doc theo ven bd tir
ban déao Son Tra dén cira Dai. Khu vuc nghién ctru dugc thé hién su phan bd néng do rac
thai nhya trong khong gian kha dong nhat qua birc tranh tong thé so sanh giita cic loai sau
15 ngay tinh toan mo phong (Hinh 11). Su phan b nay cho thiy quy lut ciia cac qua trinh
bién doi 1a tp trung phu hop, khong xay ra cac truong hop khac biét di thuong theo phan
b ty 1¢ nong d6 cua ngudn dau vao theo Bang 1. Su phan bb cua rac thai nhya thay doi
manh mé& theo ham lugng ngudn dau vao dang ké.
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Hinh 11. Truong nong do rac thai nhya tong cong ciia cac loai sau 15 ngay (lic 07 gio ngay
16/07/2021) (a) Loai 1; b) Loai 2; ¢) Loai 3; d) Loai 4; ¢) Loai 5; g) Loai 6).
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3.3. Két qua tinh todn gié mia Pong Bdc trong thang 12/2021

Tuong tu nhu thang 7/2021 (mua he), thang 12/2021 (dai dién mua dong) ciing dugc
tinh toan mo6 phong qua trinh truyén tai rac thai nhua. Thong tin dau vao phuc vu mé hinh
tinh toan truyén tai rac thai nhya dugc tinh toan véi diéu kién gio, muc nudc song ra va
thity triéu cua thang 12 ndm 2021. Trong mua dong, huéng gi6 chu yéu tir Pong Bic. Két
qua cling dugc danh gia so sanh myc nudc gitra thuc do va tinh toan tai tram Hoi An, tram
Dung Quét va tram Son Tra ¢6 d6 chinh xac twong quan cao (Bang 5).

Bang 5. Panh gia d§ chinh xac théng ké myc nudc (m) cia tram Son Tra, tram Hoi An va tram
Dung Quat phuc vu mé phong mua dong (12/2021).

Tram Son Tra Tram Héi Tram Dung Quit
TT Chi so danh gia Chua hiéu A R : : Chua hiéu oA ,
. Hiéu chinh An Yyt Hiéu chinh
chinh ¢ chinh ¢
1 R 0,811 0,968 0,963 0,789 0,956
2 RSR 1,199 0,069 0,202 0,777 0,190
3 NSE -18,268 0,910 0,832 0,569 0,792

Vao thang 12/2021 (mua dong), dudi tic dong cua gié thi hé théng hoan luu c¢6 xu
huéng di chuyén tir tir bac xudng nam. Tuy nhién, hé théng hoan luu ven bién s& hinh thanh
cac diac diém ché do riéng biét, cd noi dong chay 1éch khdi dong chinh, tao ra cac xody ven
b quy md nho do tac dong anh hudng cua dia hinh va dudng bo. O khu vuc xa bo, hién
truong dong déu hon khu vuc gan bo do anh huong cia thuy triéu nén co su xoay ddi
huéng theo con nude nudc triéu 1én xudng trong ngay.
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Hinh 12. Truong nong dd rac thai nhya tong céng cia cac loai sau 15 ngay (lac 07 gio ngay

30/12/2021) (a) Loai 1; b) Loai 2; ¢) Loai 3; d) Loai 4; ¢) Loai 5; g) Loai 6).
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Tuy nhién, cac két qua tinh todn nong do rac thai nhya trong nghién ctu cho thdy xu
huong phat tan rac thai nhya trong moi truong ciing dugc quyet dinh boi hé thong hoan luu
nay (Hinh 12). Cu thé, loai 4 cho thay rang sy thay doi truyen tai nong do rac thai nhua
theo thoi gian 1a dang ké (Hinh 12d). Qua trinh nay cho thy nong do rac thai nhya c6 xu
hudng truyén tai tir bic xudng nam va chay ap sat doc theo bd bién. Pic biét, do dic diém
hinh thai duong bo di tao ra hé théng hoan luu din dén phan bd rac thai hau hét & trén vinh
Pa Ning. Cac khu vuc tip trung ndng d6 rac thai nhya 16n 1 vinh Pa Néng, khu vuc nho
lan cén cang ca Tho Quang, vung cura Dai va theo ven bd phia nam ctra Pai. Sy phan b
clia rac thai nhya thay d6i manh mé theo m6 phong twong tu nhu thang 7/2021.

Hon nita, d4nh gia xem xét theo cip d6 ndng d6 dau vao khac nhau thi cac két qua tinh
todn sau 15 ngay ciing dugc thé hién tuong tu thang 7/2021 (Hinh 12). Céc loai dugc thé
hién su phan bd ndng d6 rac thai nhua trong khong gian kha dong nhat qua buc tranh tong
thé so sanh v&i loai 4. Sy phan bd nay cho thdy quy ludt ciia cic qua trinh bién déi la tap
trung phu hop, khong xay ra cac truong hop khac biét di thuong theo phan bb ty 18 nong do
ctia nguon dau vao. Hinh 12g thé hién v6i ngudn dau vao nong do 16n nhat cho thy phan
bd rac thai nhua trong khong gian sau 15 ngay kha rd nét thong qua phan giai mau trén hinh
anh v6i cac khu tép trung cao (mau d6, mau cam), trung binh (mau vang, xanh 14 cay), thap
(mau xanh nude bién) va ving khong bi anh hudng.

Can phai luu y rang chua c6 kich ban ndo théa man chinh xac ndng do cua rac thai
nhya trong cac vung khéac nhau, dac biét la qua trinh téng hop cac cac dir liéu quan sat do
dac chua thong nhat va dong nhét voi nhau. Diéu nay c6 thé 1a do thuc té s6 lugng cac loai
dau vao rong rai hon

3.4. Thao luan

Nghién ctru nay 1a mot truong hop 1y tuong tir nhiéu khia canh. Thyc té, 6 nhiém nhya
clia cac bién chau A 16n hon mét bac so véi cac dai duong trén thé gisi [44]. Ma do khdi
lwong rac thai khong dugc quan 1y tot nén chung thai ra cac ving bién chau A 14 16n nhét
trén thé gidi [45].

O nhiém nhya bién 1a ngay cang gia tang gdy ra suc ¢p d6i v6i moi truong. Do tac
dong anh huong bat loi nghiém trong dén cac hé sinh thai blen va do chi phi rat 1on dé xur
ly 6 nhiém nay nham lam sach cac bai bién [1]. Tuy nhién, cn ¢ chung tay gop strc cua
cong dong va mot bude tién dot pha trong nghién ctru s€ cai thién chét luong thong tin c6
san vé 6 nhiém rac thai bién, doi hoi tiéu chuan hoa cac bd dir ligu [29].

Cac cong trinh nghién ctru ¢ nhiéu nudc vé rac thai nhya nhu nghién ciru phén tan trén
toan dai duong do sdng dd ra va sinh hoat ngudi dan ven bién [46], nghién clru ving bién
Nhat ban do tac dong séng, gié va dong chay mit [47], ving bién An Do Duong [48], toan
dai duong [49]. Tuy nhién, hién nay c6 rat it 4n pham lién quan tinh toan mo phong phan
bd trong khong gian ¢ Viét Nam. Gan déy, nghién ctru rac thai nhwa chil yéu theo dang
khao sat va phan tich thu thép mau xac dinh cdc ngudn va phéan loai 0 ven bién Thanh Hoa
[42] trén song Sai Gon Dong Nai [50], trén song Huong [51], mét sO vi tri ¢ thanh phd Da
Néng [52], .v.v. Nhung d6i v6i bai toan truyén tai hay lan truyén khuech tan cua rac thai
nhwra trong khong gian bién ddi theo thoi gian duoc nhic dén con rat han ché. Két qua tinh
toan dugc ching minh truyén tai rac thai nhya bang phan bb nong do thay ddi theo thoi
gian do tac dong hoat dong thity dong luc tai khu vuc ctra song va ven bd Pa Nang—Quang
Nam.

4. Két ludn

Trong bai béo nay, bai toan truyén tai rac thai nhya duoc nghién clru voi cac dau vao
gia dinh 06 loai nguon goc rac thai nhya khac nhau ap dung véi khu vuce cua song ven bo
ba Nang—Quang Nam theo diéu kién thuc té ctua thang 7/2021 va thang 12/2021 bang
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phuong phép tiép can Lagrange (theo ddi hat di chuyén). Céng cu tinh toan 1a md hinh
MIKE 21/3 Couple FM (HD va PT) véi diéu kién dau vao thuc (gi6, muc nudc, thiy triéu).
Céc két qua danh gia hiéu chinh va kiém nghiém theo s6 liéu muc nudc so sanh giita tinh
todn va quan tric thuc do theo céc chi sb thong dung dam bao do chinh xac cao. Dy trén bd
thong s6 ctia mo hinh da dugc hiéu chinh va kiém nghiém tin cdy. Sau do, tién hanh tinh
toan mo phong céac kich ban (thang 7/2021 va thang 12/2021) dbi v6i 06 loai rac thai nhua
cu thé: D6i voi thang 7/2021 (dai dién mua heé), nong do rac thai nhwra phan bd chi yéu &
mot sb khu vire ven bo phia Tay Béic vinh Pa Ning, ving 1an cin cang c4 Tho Quang va rai
réc dai ven bo tir ban dao Son Tra dén khu vuyc cira song ctra Pai. Nguoc lai, thang 12/2021
(dai dién mua dong), su phan bd tap trung rac thai nhwa manh hon, rong hon nhu toan bd
vinh Da Nang, ving bién cira Dai va keo dai doc theo bo blen vé phia Nam. Cac yéu t6 dau
vao la ché d6 thuy dong luc s& quyét dinh viéc phan bd ndng do rac thai & ving cira song
ven bo va viing bién xa cua khu vuc nghién ctu.

Toém lai, day chi la két qua nghién ctu tinh todn ban dau van chua thé hién duoc hét
cac dic trung ven bo va cira song; thoi gian hiéu chinh va kiém nghiém van con han ché;
dic biét 1a dau vao rac thai nhya chua dugce cu thé hoa thay ddi theo thoi gian; ham lugng
clia cac ngudn phét thai rac nhua 1a dong nhat; va tinh chat cic qua trinh bién ddi va tuong
tac vé vat 1y, hoa hoc va sinh hoc trong hé sinh thai twong tac vdi nhau chua dugce thé hién
rd nét. Nén khu vyc ndy van can c6 nhitng nghién ctru cu thé va sau hon dé thé hién 16t ta
dugc bue tranh téng thé hon va ing dung cho cac van dé lién quan khac.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: N.Q. Trinh, B.D. Cham; Lua chon
phuong phap nghién ctru: N.Q. Trinh, B.D. Cham, H.H. Giang.; X ly s6 liéu: H.T. Binh,
L.Db. Hanh., N.T. Son, B.T. Thao, L.T. Hung, H.H. Giang, N.Q. Vinh.; Viét ban thao bai
bao: N.Q. Trinh, B.D. Cham, H.H. Giang; Chinh stra bai bao: N.Q. Trinh, N.Q.Vinh.

Loi cam on: Tac gia xin chan thanh cam on dé tai co sé chon loc cép Vién Han 1am Khoa
hoc va Cong nghé Viét Nam voi ma s6 dé tai CSCL 10.01/22-22 do TS. Nguyén Qudc
Trinh lam cht nhi€ém, Vién Dia Iy — Vién Han 1am Khoa hoc va Cong nghé Vi¢t Nam la co
quan chu tri da ho tro, cung cép co s& dit liéu dé thuc hién bai bao nay.

Loi cam doan: Tap thé tic gia cam doan bai béo nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo & dau, khong sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap g1 ich trong nhom tac gia.
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transmission to seasonal characteristics in the Danang—Quang
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Abstract: In this study, a two—dimensional model is used to solve the problem of plastic
waste transmission in the coastal estuary area of Da Nang—Quang Nam by DHI's MIKE
21/3 Couple Model FM model using hydrodynamic components (HD) and Particle
Tracking (PT) applied to the problem of plastic waste transmission. Calculation results are
calibrated, tested and simulated based on comparative assessment of water level factors
between calculated and observated at hydrological stations (Cam Le, Cau Lau and Hoi
An), marine-hydrometeorological stations. (Son Tra and Dung Quat) period 2018-2022.
These results are evaluated according to the correlation index (R) greater than 0.9, the
NSE index greater than 0.74 and the RSR index less than 0.2. From the calculation results
of plastic waste transmission, there are seasonal fluctuations with specific typical months
such as July 2021 (summer) with a tendency to move from South to North, December
2021 (winter) with a tendency to move from South to North. direction of movement from
North to South.The calculation results show that it is possible to develop further studies
with more realistic input conditions.

Keywords: Plastic waste; MIKE 21/3 Couple; Water Level; Da Nang; Quang Nam.
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