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TOM TAT

Rac thai nhua trong mai trudng bién da trd thanh mét maéi quan tam Ién vi chét thai nhua ton tai
lau trong dai duang, sinh ra nhiing hau qua khé lusng doi vai sinh vat bién va stic khde con ngudi.
DE& dé xuat cac chinh sach chién lugc gidm thiéu rac thai nhya, nha hoach dinh chinh sach phai
dugc cap nhat thong tin dinh lugng clia cdc ngudn rac thai nhua dai duong. Rac thai phat sinh tir
cac hoat dong trong dai séng clia méi ca nhan, néu khong dugc thu gom va quan ly, sé bi that
thodt va cudn theo gié mua, do déc, kénh rach, réi tréi theo song ra bién. Nghién cru nay nham
trinh bay mét phuong phap ting dung hé théng thong tin dia ly (GIS) kem theo su bién thién theo
khong gian va thai gian dé phan tich sé liéu thir cap clia nguon rac thai nhua ti cac nguén thai
ra dai duong dua trén sé liéu dan sé xa hoi, sé liéu théng ké thd cap vé ty trong rac thai nhua, dac
diém dia hinh nhu hé théng song ngoi, thay van. Két qua mé phéng clia dé tai nghién ctu cung
c8p dirliéu vé luong rac thai tai cac dia diém séng, chia theo tiing khu vuc tai thanh phd Ba Néng,
cung véi cac so sanh va hiéu chinh dua trén cac bao cdo s6 liéu khao sat thuc té ctia Ngan hang
Thé gidi (WB), Chuong trinh Mai truang Lién hop quéc (UNEP), va bdo cdo mdi trudng clia chinh
quyén dia phuong. Mé phong udc tinh rang mat dé va khoi lugng rac thai trung binh hién dang
d6 vao dai duong tif cc con séng tai viing nghién clu 1a 304,5 kg/thang/Tkm? (s6 liéu ndm 2021).
Két qua clia mé hinh cling dugc danh giad bang cach gidi doan trén anh vé tinh c6 do phan giai cao
tai 10 dia diém tich rac (hotspots). Cac phat hién cia nghién clu nay da cai thién tinh chi tiét va
dia phuong hda ctia mé hinh udc tinh khéi lugng rac thai nhua dai duong hién cé nham cung cép
dir liéu dé hé tro cho cac chinh sach chién lugc gidm sat va giam thiéu rac nhua trong tuong lai.
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Tu khoa: rac nhua, dai duong, GIS, dan s6, dia hinh, thay van

GIGI THIEU

Vat liéu nhya ngay cang dugc st dung rong rai trén
toan thé gi6i trong nhiéu ing dung véi san lugng toan
c4u vugt qua 300 triéu tdn mdi nam ké tli nam 2014 !,
Do d¢ bén, khé ning tai ché thdp, quan ly chét thai
kém, va vt dung ngu nghiép, vét liéu nhya 13 mot
thanh phan chiém ty 1¢ ddng ké trong rac thai nhuya
dai duong va dang tén tai trong cac hé sinh thai bién?.
Réc thai nhya dugc tim thdy da luu lai trong cac moi
trudng bo bién, ddy bién, va bé mit bién ctia cic dai
duong trén thé gii®. Qué trinh rac nhua thai vao méi
trudng bién xdy ra thong qua nhiéu con dudng khéc
nhau, bao gom bay theo gié trong khong khi, cuén
troi theo dong chay trén bé mit chay tran hodc theo
luu vic cac song sudi, trén cac bai bién. Ngoai ra, rac
nhuya con dugc xa thai truc truc tiép trén bién thong
qua cac hoat dong nuoi trong, van chuyén va danh bt
thay hai san?. Qua trinh dénh gid rui ro do 6 nhiém
bién doi héi phéi cap nhat thong tin dinh lugng rac
thai ca vé€ khong gian va thoi gian. Thong tin nay giup

cac nha hoach dinh d€ xuit chinh sdch quan ly phu
hgp v6i cac nguodn that thodt va hanh trinh rac thai
nhva ra bién. Thong tin nay cling hd trg xac dinh cac
vi tri quan trong theo bién dong thoi gian trong qua
trinh tich laty réc, ciing nhu tang hiéu qua va giam chi
phi cho viéc h6 trg va thyc hién gidm sdt nhdm gidm
thiéu réc thai nhya dai duong.

Céc ngudn phat sinh tu trong dat lién, trai ngugc véi
cac ngudn ti bién, dudc coi la dau vao chu yéu caa
réc thai ra dai duong®. Céc nghién ctiu méi day da
cho thiy ring mat d6 dan s6°, mtic d6 d6 thi héa va
cong nghiép héa trong cac luu vic’, lugng mua®, va
st hién dién cta cdc rao can nhan tao nhu ho va dap
nuéc® déng vai tro quan trong trong viéc udc tinh
khéi lugng rac tit song ra dai duong nhu trinh bay
trong Hinh 1. D3 ¢ mot s6 nghién citu phat trién
mo hinh toan cdu st dung di liéu khong gian dia ly
udc tinh khéi lugng rac thai nhya khong dugc quan
ly, Mismanaged Plastic Waste (MPW) trén ddu ngudi
& mdi quéc gia>! tich hgp véi luu lugng dong chiy
hang thang 1.

Trich dan bai bao nay: Huan V D, Ngoc P T B. Ung dung GIS trong viéc du bao rac thai nhua Dai Duong
tai viing Duyén Hai Nam Trung B$, Viét Nam (Trudng hop nghién ctu tai Thanh Phé Pa Nang). Sci.

Tech. Dev. J. - Soc. Sci. Hum.; 2023, 7(1):1888-1898.
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Nguén phit sinh rac

. Diin e

Khu chg, kinh doanh
vi cic hoat dong khic
° Nguwéi tiéu thy
© Bii chin lip ric

Nguon ric ro ri ra méi trwong

o Xi ric thiing xuéng kénh mwong
o Rac tai cic bii rac

Hinh 1: Khai niém d& mé hinh héa dong vat liéu (mau xanh I3 cay); ro ri (mau d6); va rda troi / van chuyén rac thai
nhua tif cAc nguén trén dét lién ra bién 2 (xanh lam) (nguén: WB 2021)

Mo hinh réc thai nhya tit song ra bién ciing da dugc
phét trién trén co s& di liéu nhan khiu hoc va diéu
kién thtty vin bao gém su bién dong theo khong gian
va thdi gian v6i qui mo toan cdu '®. Nghién ctiu nay da
tht nghiém dua trén s6 liéu nhan khéu va xa hoi hoc
clia 182 qudc gia két hop véi dic diém thay van cua 30
con song 16n trén thé gisi bao gdm 40.760 luu vuc 2.
Mic du mo hinh nay gidi thiéu mot phuong phap cu
thé va dé xuit dugc cong thiic udc tinh lugng rac thai
nhuya tai cac luu vuc song véi qui mo toan cau nhung
dii liéu déu vao la di liéu tho véi do phan gidi thip
(low resolution) vé khong gian va thdi gian !°. D€ 4p
dung cho tting dia phuong véi dic thil co cdu dan s6
va xa hoi nhu & cdc nudc ving Pong Nam A, cu thé
la ap dung cho qui moé cdp tinh/ huyén & Viét nam,
thi mo hinh nay cin phai cai tién va dia phuong hoéa
béng dit liéu chi tiét va c6 do phan gidi cao hon (high
resolution) d€ kiém dinh va hiéu chuén mé hinh nay.
Nghién cttu nay dp dung s6 liéu thit cip véi chi tiét va
d06 phén gidi cao hon (qui mo6 cdp huyén, xa) vé lugng
mua va luu lugng dong chay dé khic phuc va giai
quyét cdc khuyét diém ctia mo hinh trén cho dic thu
tai dia phuong nhu thanh ph6 Pa Néng. Thanh phé
Pa Nang c6 gin 1.4 triéu dan (théng ké nim 2021)
va c6 dia hinh mang tinh da dang va c6 nui do6i véi
hudéng ddc ti tay bac xudng dong nam hudng ra bién
Dong. Ngoai ra diy 1a mot thanh phd 16n nhit mién
trung dang thu hut nhiéu du 4n ddu tu va phat trién
vé kinh t€ cing nhu méi trudng ctia ca nudc. Do do6
day la mot thanh phd tiéu biéu cho vung duyén hai
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mién trung tai Viét Nam. D€ tai cung gép phan vao
kéhoach hanh ddng quéc gia vé€ Quan ly rac thai nhya
dai duong dén nam dén nam 2030 trong d6 viéc thu
thap va phén tich di liéu vé rac thai trén dat lién 1a
nhiém vy quan trong hang dau 4.

PHUONG PHAP NGHIEN CUU

Nghién ctiu d4p dung phuong phap udc tinh khoi
lugng rac thai nhya MPW ra cac ctia song ving duyén
hai bang cong cu GIS dua trén s6 liéu d4n s6 xa hoi va
dac diém thay vin trong cic luu vuc séng tai thanh
phd Ba Nang.

X ly sé liéu va xay dung mé hinh

Phuong phép chinh 1a két hop dii liéu thi cip vélugng
chit thai phat sinh tinh theo kg trén méi ngudi dan
va méi ngay cho viing khio sat>1? v6i mat d¢ dan s6
tinh theo ngudi trén méi km? %7 dé udc tinh ty trong
phét sinh MPW trong d4t lién tinh bing tin moi nam.
Trong mo hinh nay, ligng MPW tich tu & cac bai rac
mot phan bi cudn troi theo dong nudc ra séng, bién
dugc gia dinh bang cach tuan theo cdc m6 hinh tho4t
nudc ty nhién, 14y ti dii liéu d6 cao dia hinh!!. Dic
diém dia hinh va s6 liéu d6 cao dudgc trich xuat tli mo
hinh S6 d¢ cao, Digital Elevation Model (DEM) do
cuc khao sét dia chit Hoa Ky, United States Geological
Survey (USGS) tao ra cac luu vic sdng (watersheds).
Céc s6 liéu nay va cach thidc xt ly nhu trén ciing da
dugc Hé thong Téng hop Dit liéu Dat dai Toan cau,
Global Land Data Assimilation System (GLDAS) ap
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dung cho toan thé giGi'>. Cong cu GIS tinh tich lay
luu vuc dong chay tit phdn mém mién phi Quantum
GIS (QGIS) dugc st dung dé tinh tng khéi lugng
MPW tui vi tri thugng nguén t6i dia diém xa réc. Dia
diém x4 rdc c6 vi tri thip nhdt trong luu vuc séng va
dugc xdc dinh diém ngudn noi xa ra bién. Cac luu
viic kénh rach khong chdy ra bién va bién mét noi cac
vung dét kho han thi bi loai bd. M6 hinh tinh dén sy
hién dién ctia cac rao can nhan tao va coi nhiing tac
nhan nay nhu rac bi chén lai thanh nhiing bai tich tu
rac. Két qua la udc tinh khoilugng rac va du béo & clia
song bang su tich tu MPW (tinh béng t4n méi nim) &
khu vuc Iuu vic d4p nude, ao hd va ctia song tiép giap
véi bién.

X ly sé liéu

Dii liéu dau vao 1a céc s6 liéu thong ké co s¢ vé s6
lugng va ty trong rac thai nhya cho tiing quéc gia
trén thé gi6i va dugc cung cdp va cip nhit bdi cic t6
chtic chuyén nghién ctu vé rac thai va 6 nhiém moi
truong nhu Ngén hang Thé giéi (WP), Chuong trinh
Moi trudng Lién hgp qudc (UNEP), Lién minh Quéc
té€ Bao ton Thién nhién va Tai nguyén Thién nhién
(IUCN), va Bo Tai nguyén Moi trudng (MONRE) tai
dia phuong. S6 liéu thong ké co s& vé s6 lugng va ty
trong rac thai nhya nay cho quy mo toan qudc nhu
trinh bay trong Bang 1. Tiép theo, cac udc tinh lugng
rac thai nhua khong dugc xti ly MPW (tdn/ndm) theo
cong thiic 4p dung trong Bang 2.

Luogng rac thai nhya khong dugc xt ly MPW mét
phén tich tu & cac bai rac, mot phan bi cudn trdi theo
dong nudc ra song va ra bién. Bang cong cu GIS,
lugng MPW dugc tich hgp véi dic diém dia hinh va
s6 liéu thuy vin da cho ra két qua du bdo lugng rac
thai nhya ra dai duong bang phuong trinh (1) véi cac

tham s6 sau '3

Mow = (kapr)a (1)

trong d6 My, 14 khoéi lugng réc thai tich tu tai diém
x4 (hotspot) ra tinh bang kg moi ngay, My, 1a khoi
lugng MPW dugc tao ra bén trong luu vic phia ha
luu ctia céc rao can nhén tao va R 1a Iuu lugng dong
chay luu vyc trung binh hang thang, k va ala cac tham
s6 hoi quy. V6i két qua tii cdc nghién ctiu quan sat ti
30 con song 16n trén thé gidi bao gom 40.760 luu vuc,
Laurent va cac cong su (2017) tim théy gid tri hé s6 vin
chuyén phit hop nhit cho k = 1,85 x 1073 va a = 1,52
(v6i hé s6 tuong quan R? =0.93). Uéc tinh lugng rac
thai tai cac luu vuc séng > dugc tinh toan tit dit liéu
vé khéi lugng nhya phat sinh MPW trong méi qudc
gia, mat do dan s6, do cao dia hinh va vi tri clia cac
rao can nhan tao. Phéin bd thoi gian clia cac yéu t6

dau vao dugc tinh tii Iuu lugng dong chay trung binh
hang thang (R).

Xay dung mo hinh: D€ udc tinh lugng rc thai nhya
ro ri ra dai duong, m¢t mo hinh GIS dugce thiét lap
dua trén viéc tich hgp co s6 dii liéu thong ké, di liéu
vé tinh vién thdm va co s§ ha ting khong gian dia ly.
Céc khu tich tu rdc, con goi 1 diém néng (hotspots),
dugc thiét lap ti giao diém dong chéy ra clia song va
dudng b bién nhu dugc trinh bay trong Hinh 2.

Dac diém vung nghién ciu

Thanh phé Da Nang c6 1.374.562 dan (théng ké nim
2021) véi dién tich 1.285,4 km? va trai dai tit kinh d6
107°48°0” Pong t6i 108°18°0” Bong va vi d 15°54°0”
Béc t6i 16°12°0” Bac (nhu thé hién & trong Hinh 3).
Ving nghién ctiu bao gém 3 loai dia hinh: Vung nui
cao, viing doi cao trung binh; va ving déng bing thép
triing bao gém cé cdn cat ven bién. Thanh phé gin
nhu ndm tron trong hai luu vyc song 1a song Han va
song Cu Dé. Diéu nay quyét dinh phan I6n cdc dong
chay sé cuén rac khong duge quan Iy troi ra bién theo
hai luu vuc séng nay.

Diéu kién dia hinh

Dia hinh thanh phé Da Néng mang tinh da dang va bi
chia cit manh, huéng déc tii tdy bic xuéng dong nam.
V6i do cao trung binh tit 500 - 1.000 m, trong do ¢
dinh Nti Mén cao 1.712 m, khu du lich ndi tiéng Ba
Na (1.487 m) nhu dugc miéu ta trong Hinh 3.

Diéu kién thiy van

Nhin chung, cic dong séng chdy qua Da Nang déu
mang cac ddc tinh ctia ving duyén hai mién Trung,
do6 dai ngan, do doc 16n, dao dong muc nudc va luu
lugng nudc déu 16n va ngheéo phu sa.

Tai day, mua dién ra su6t nim, nhét la vao thang 10,

v6i lugng mua trung binh 13 454 mm 17

. Théang c6
mua it nhit & Da Nang la thang 2 v6ilugng mua trung
binh la 13 mm nhu trinh bay & Hinh 4. Mua mua,
nudéc séng lén cao, nhanh gay la lut cho ving ha luu
nhung thoi gian 1t ngdn, chi kéo dai trong mét vai
ngay vao thang 10 hang ndm. Mua khé nguén sinh
thay thu hep, muc nudc séng xudng thip gy min cho
toan vung ha luu song, thoi gian médn kéo dai khodng
mot thang.

Cdc con séng tai Da Ning

- S6ng Han chay tit Nam 1én Bic va ndm & phia Nam
ctia thanh ph6 Pa Néang la hop luu cta séng Tay Loan
va Cam Lé.

- Song Cu Dé ndm & phia bac ctia thanh phé Da Néng
¢6 thugng ngudn la khu Tay Nam déo Hai Van, sau d6
c6 dong chay tii Ty sang Pong va viung ha luu d6 ra
ctia bién.
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Bang 1: M6 ta sé liéu dau vao quy mé quéc gia (hnguén: UNEP/MONRE)

Khu vuc

Al

Pa Néng

Dan s6 Ty lé ric Ty trong

(2021) phat sinh  lugng  rdc

nguén UB  (kg/ngudi/ngdy)  phit  sinh

Thanh phé nguén khong dugc

UNEP/MONRE® xi ly (%)

nguén WP
/MONRE '2

Bl Cl D1

1.374.562 0,856 72,00%

Ty
nhya
téng

trong
trong
luong
rac (%)
nguén
UNEP/MONRI

El

19,32%

Ty trong ric Ty trong ric

thai nhya dugc  théi nhuya

xtily (%) nguén  khéng dugc

UNEP/MONRE! xit 1y (%)
(100-F1)

F1 Gl

91,87% 8,13%

Bang 2: M6 ta cach tinh lugng rac thai nhua khéng dugc xi ly MPW (nguén: UNEP/MONRE)

Xt ly s6 liéu dau vao

Dan s6 thanh ph6 Da Nang

Téng lugng rac hang ngay (kg/ngay)
T6ng lugng rac hang nim (tdn/nam)

Luong rac khong dugc xti Iy (tdn/ndm)

Lugng rac thai nhua (tdn/nim)

Lugng rac thai nhya dugc xt ly (tin/ndm)

Luong rac thai nhua khong dugc xt ly

MPW (tidn/nam)

Cong thiic
Al =Bl
A2 =Bl1xCl
A3 = (A2/1.000) x 365
A4 =A3xDl1
A5 =A3xEl
A6 =A5xFl
A7 =A5xGl

Két qua
1.374.562
1.177.000
429.605
309.315,60
83.000
76.248

6.752

Ranh gi6i thanh phé

h 4

Ranh gici hanh

S}*S liéu déan
s0 (ngudi)

y

chinh Phuwong Xa

Ban do dia
hinh DEM

y

Hudéng

Mat do dan sé
(nguoi/km?)

Dit lidu ao héd va
dép nwdée OSM

Lwong rac thai nhya
MPW (tan/nam)

y

Mt do lwong rac
MPW (kg/nguoi/km?)

Y

dong chay

4

Ranh gidi luu vue

L,

NImp\\'

Luong rac tai mbi
Iru vue (kg/ngay)

{(Watershed)

Luu hrgng dong

R

A 4

chay GLDAS
(m¥/ngay/km?)
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Luru legng dong
chay trung binh
(m*/ngay)

Mowt= (}Id“[rr:lp\\'R)a
Lwong rac tai cira song
ra bién (kg/thang/km?)

Hinh 2: Khung nghién ctu udc tinh lugng réc thai tai cac luu vuc séng '3
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Hinh 3: M6 ta di€u kién dia hinh va thay van & thanh phé Ba Nang (nguén: Tac gia)
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Hinh 4: Lugng mua trung binh hang thang tai Da Nang (nguén: Weather Spark 2022) '7

- Bo bién ba Néng c6 ché d¢ nhit triéu dao dong 60
cm v6i tin sudt 2 14n trong ngay.

KET QUA NGHIEN CUU

Qua phan tich s6 liéu dan cu va dién tich quan huyén,
két qua 1a ban d6 mat do dan cu dugc thé hién trong
Hinh 5. M4t d6 dan s8 (ngudi/km?) & cac huyén trong
khu vuc nghién ctu ctia Da Nang rét da dang vé mit
khéng gian, tao ra sy chénh léch méit d6 dan s6 rat
16n gitia cdc quan ndi thanh va huyén néng thon. Cac
quén néi thanh nhu Lién Chiéu, Son Tra, Thanh Khé
va Hai Chéu c6 mét d6 dan s6 cao hon gép 10 lan so
v6i huyén nong thon nhu Hoa Vang. S6 liéu nay dugc

tich hop véi s6 liéu dau vao la lugng réc thai nhya
khong dugc quan Iy MPW nhu trinh bay trong Bang
3.

Mo hinh thty van da dugc cong cu GIS st dung rat
rong rdi voi s6 liéu dau vao 1a mo hinh S6 do cao DEM.
Qua trinh mo6 phong dong chay, sy tich tu dong chay
dugc tao ra bing cdch tinh todn tich lay dong chay
va hudéng dong chay. S6 liéu khong gian dugc thé
hién & dang 6 (hay con goi la pixel) theo dinh dang
raster, d6i v6i méi 6, su tich liy dong chay duogc xac
dinh bdi c6 bao nhiéu dong chay qua 6 d6; néu gia tri
tich tu dong chay cang 16n thi khu vuc nay cang dé
hinh thanh dong chay. Ctang nhu huéng dong chay,
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Bang 3: Két qua sé liéu dau ra cia mé hinh udc tinh lugng rac thai nhua MPW (tiép theo két qua Bang 2) (nguédn:

Tac gia)
Quén  huyén Lugng réc thai nhua  Luong rdc thdi nhya  Luong rdc thai nhya Ty trong MPW ro ri
Phuong xi (tdn/nam) khong dugc xti ly MPW ro ri ra dai (%)
A7 MPW (tdn/ndm) duong (tdn/nam)
Cdm Lé 9.912,62 806,39 134,60
Hai Chéau 14.603,88 1.188,02 198,30
Hoa Vang 13.380,89 1.088,53 181,70
Lién Chiéu 11.514,03 936,66 156,35
Ngt Hanh Son 8.236,39 670,03 111,84
Son Tra 11.713,41 952,88 159,05
Thanh Khé 13.638,78 1.109,51 185,20
Toan thanh phd 83.000,00 6.752,00 1.127,04 1,36%

hudng dong chéay dugc xdc dinh bang d6 d6c 16n nhit
hoédchudng cé chénh léch d6 cao 16n nhat. Dong chay
biéu hién béng song sudi bit dau ti thugng ngudn va
xudng t6i ha luu rdi chdy ra bién nhu dugc trinh bay
trong Hinh 5.

Ranh gi6i luu vuc ciing la két qua mo6 phong tich lay
dong chay, huéng dong chay va céc diém nut luéi noi
céc sudn dbc. Céc luu vic nay dugc thé hién bang
duodng chia nudc (hay con goi la dudng phén thuy)
ciing la dudng phan cach hai bén su6n nui ma trong
pham vi d6, nudc mét chay ty nhién vao séng va thoat
ra mot ctia chung hodc thoat ra bién. Mat do khéi
lugng MPW hang théng (kg/thdng/km?) udc tinh tai
vung ha luu séng Cu Dé va song Han bién dong theo
muia vao céc thoi diém nhu mua kho (thang 2) va cudi
muiia mua (thdng 10) nhu dugc thé hién trong Hinh 6.
Két qua cho thdy mét d¢ khdi lugng MPW trung binh
hang thang (nam 2021) 1a 304,5 kg/thing/km?, thoi
diém nhu mua kho (thang 2) 1a 130 kg/thang/km?,
d4u mita mua (thang 6) 1a 220 kg/thdng/km?, vi cudi
miia mua (thang 10) 1a 570 kg/thang/km?. Cac diém
tich tu rdc thai nhyalén cting dugc mo6 phong gém 10
vi tri c6 toa do dia ly trén ctia song Cu Dé va ctia song
Han.

So sanh va danh gia

Dua trén hé s6 van chuyén va luu lugng dong chay
bién thién theo muia bing moé hinh GIS, lugng réc
thai nhya MPW 106 1i tai viing ctia séng trung binh
hang thang (nim 2021) 1a 304,50 kg/thdng/km? hay
10 kg/ngay/km? 1a phit hop véi uéc tinh trung binh
lugng réc thai nhya dai duong'®. Két qua nay ciing
dugc quan sat va gidi doan trén anh vé tinh c6 do
phén gii cao tai 10 dia diém tich rac (hotspots) véi
dic diém dia hinh dugc xéc dinh bing ban d6 nhu
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trong Hinh 6. Vi tri toa d¢ dialy ctia 10 diém nay dugc
hién thi trén anh chyp vé tinh d¢ phén giai cao Google
Map vao thoi diém thang 05 nam 2022 d€ quan sét
dugc lugng rac thai tai cdc khu vuc nay nhu trinh bay
trong Hinh 7. Céc vi tri nhu CP1, Cb2, va CP3 la
cdc dién tich tu réc thai nhya trén sdong Cu Dé, day 1a
nhiing khic quanh va bo can dong chay lam cho rach
bi tich dong lai, trong d6, CD3 trén séng Cu Dé noi
6 céc hoat dong danh bit thuy - hai san ctia ngu dan
trong ving. Cécvi tri SH2, SH3 va SH4 trén song Han
la céc ctia cOng thoat nudc mua tai cic khu dong dan
cu, nén lugng rac thai tich tu do lugng xa truc tiép
tu sinh hoat hang ngay va cac hoat dong thuong mai.
Céc dia diém SH1, SH5 va SH6 la nhiing rao can dong
chay tao nén nhiing bai tich rac. Ngoai ra, tai dia ban
khu My An (SH7) d4 hinh thanh mét bai rdc ven song
Han do nguoi dan dia phuong truc ti€p x4 rac ciing
da dugc truyén thong ding tai'°.

Phét hién ctia két qua nghién ctu ciing dé xuit bién
phép gidm thiéu ric thai nhya dai duong la cac don
vi chiic nang nén dit ludi hodc thiét bi thu gom rac
trén bé mat nudc tai cdc dia diém tich rac cd vi tri néu

trén.

THAO LUAN

Chinh sach gidm thiéu rac thai dai duong 1 nhiém
vu dang dugc quan tam tai tit cd cdc qudc gia trén
thé gidi vi n6é anh hudng dén moi trudng song, stic
khoe va sinh vét trong moi trudng bién. Do d6, cac t6
chiitc nghién ctiu méi trudng 16n trén thé gi¢i nhu WP,
UNEP va IUCN déu dang xay dung co s& di liéu cho
tling qudc gia véi bdo cdo chi tiét cac udce tinh lugng
rac thai nhya MPW. Tuy nhién, nhiing s6 liéu nay va
cdc mo hinh dé xuét chi cho qui mé6 qudc gia va chua
dat chi tiét d€ 4p dung cu thé cho tling dia phuong. Dé
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Hinh 6: M6 phdng mat dé khéi lugng rac MPW (kg/thang/km?2) va vi tri cac diém ndng (hotspots) nai tich tu rac:
(@) MUa kho thang 02/2021; (b) mta mua thang 10/2021 (nguén: Tac gid).

cdi tién va dua ra gidi phap khic phuc khuyét diém
trén, phat hién ctia nghién ctiu nay la mé phong s6
lugng réc thai nhya dai duong ciing nhu phan bé theo
khong gian va thai gian cho mtc d6 chi tiét hon nhu
& cdp phudng xa. Bang cach ap dung cong nghé GIS,
cdc co s§ di liéu thi cdp hién c6 nhu lugng rc thai
MPW, dan s6 x4 hoi, dic diém dia hinh, va thay van
da dugc téng hgp d€ mod phong lugng rac thai ro ri
theo séng ra dai duong.

Cén cu vao diéu kién ddc thu tai dia phuong nhu
thanh ph6 Da Nang, noi c6 mat do dan s6 rit khac
biét gitia huyén nong thon (Hoa Vang) va cac quan
ndi thanh (Hai Chau va Thanh Khé), mat do lugng
rac thai nhya tinh theo ngli(‘fi/km2 rit khéc biét trén

toan thanh phd. Lugng mua bién dong lén gitta mua
kho (10 mm) va mtia mua (454 mm) cing lam cho luu
lugng dong chay chénh léch 16n cho s6 liéu thuy vin.
Két hgp véi dia hinh déi nui ddc tii Tay sang Pong va
ti Bic xuéng Nam tit moé hinh s6 héa do cao DEM,
mo hinh thuy vén véi cong cu GIS da m6 phong hé
thong dong chay va ranh gidi luu vuc, sau d6 két hop
v6i hé s6 van chuyén va lugng rac d€ udc tinh lugng
réc thai nhya MPW phén bg cho 56 phudng x4 trong
vung nghién ctu. Céc thong s6 ddu vao cé thé duge
cp nhit d€ dy bao s liéu cho nhiing nim tiép theo.

Nghién ctiu ciing phat hién vi tri ctia 10 dia diém tich
rac dugc mo phong tai cac suon doc va ctlia song véi
khéi lugng tdn/thang da dugc udc tinh theo bién dong
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»
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SH7 108.2362635°E, 16.0426322°N (Phuong Bac My An, Q. Ngi Hanh Son)

Hinh 7: Lugng rac thai nhua MPW tai cac diém tich rac hotspots (ngudn: Google Map thang 05 ndm 2022, '°)
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thoi gian. Tai cac diém tich rac nay, cac gidi phap cong
trinh nhu ludi chan loc rac c6 thé dugc thiét ké nhim
thu gom lugng réc thai trudc khi tr6i ra bién. Quén
C4m Lé c6 ba diém tich rdc nhu di dugc xdc dinh
trong Hinh 7, chinh quyén quan C4m Lé da phat dong
nhiéu chién dich phan loai réc thai tai nguén va thu

gom tai ché va da dugc ngudi dan phan ting s6i ndi20.

KET LUAN

Phu hgp véi nén cong nghé 4.0 va dép ting xu huéng
d6i mdi sang tao trong chuyén déi s6, phat hién cua
nghién ctiu nay la gép phan cai tién va dia phuong héa
mot mo hinh d€ giai quyét vdn d€ moi trudng 1a rac
thai nhya dai duong ma cac nudc trong khu vyc dang
dugc quan tdm va hgp tac. Cu thé, c6 rat nhiéu dii liéu
€0 sG va bdo cdo cép nhét ciing nhu cac nghién ctiu va
khao sat vé ty trong rac thai nhya dai duong phét sinh
tai tiing quéc gia. D€ gidm thiéu kinh phi va thoi gian
cho céc cong tac do dac thuc té, cong nghé vién tham
va GIS da dugc ting dung phd bién d€ mé phong va
du béo cho cac kich ban ¢4 thé xay ra nhdm dua ra cac
giai phdp va tng pho.

Trong nghién ctiu nay, lugng réc thai nhya dai duong
MPW di dugc udc tinh dya trén s6 liéu cip qudc gia
vé dan s0, diéu kién ty nhién va thay vin d€ mé6 phong
cho 56 phuodng x4 tai thanh ph6 Pa Néng. Thong
qua phuong phép luan, két qua ctia nghién ctu dap
tng dugc cac cau hdi co ban nhu (1) vé khoi chat thai
nhua dai duong (56 phudng xa); (2) vé phan bé khong
gian 13 mat d6 phan bs va toa do 10 diém tich rac
(hotspots) noi hoi tu dong chay va ctia song; (3) vé
bién dong theo thoi gian 1a m6 phéng Iuu lugng dong
chay theo mtua, va cudi cung (4) vé phuong phap thuc
hién 1a tng dung cong nghé GIS d€ md phong hanh
trinh va dinh lugng rac thai nhya dai duong. M6 hinh
du bdo ctia € tai ciing dé xuit phuong phép du bao
nhdm cung cp thong tin thiét yéu cho cic nha hoach
dinh chinh sich huéng t6i giam thi€u lugng rac thai
nhuya dai duong trong nhiing nam tiép theo.

LOI CAM ON

Nghién ctiu dugc tai trg boi DPai hoc Qudc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
DE tai ma sd “C2022-18b-04".

DANH MUC TU VIET TAT

DEM M6 hinh S6 d6 cao

GIS Hé thong thong tin dia ly

GLDAS Hé théng Tong hop Dit liéu Dét dai Toan ciu
IUCN Lién minh Qudc té€ Bao ton Thién nhién va Tai
nguyén Thién nhién

MONRE B¢ Tai nguyén Moi trudng

MPW Réc thai nhya khong dugc quan ly

OSM OpenStreetMap

QGIS Phan mém Quantum GIS

UB Uy ban

UNEP Chuong trinh Moi trudng Lién hgp qudc
USGS Cuc khao sat dia chit Hoa Ky

WB Ngin hang Thé gi6i

XUNG DOT LO1iCH

Ban thao nay khong c6 xung dot loi ich

PONG GOP CUA TAC GIA

Pham Thi Bich Ngoc: Xay dung dé cuong, phat trién
y tudng nghién ctiu (chtt nhiém dé tai); Nop va thuyét
phuc tai trg kinh phi thuc hién dé tai Kiém sodt qué
trinh thu thap, phin tich di liéu; Tham gia viét va
hoan thién b4o céo cudi.

Vi Btic Huén: Thu thap s6, xt 1y va phan tich s6 liéu
s0 cp va thit cép, viét bai nghién cttu va chinh sta.
Cac phat hién ctia nghién ctiu nay la cai thién mo hinh
mang tinh chi tiét va dia phuong héa d€ uéc tinh khéi
lugng rac thai nhya dai duong va cung cép dii liéu ho
trg cdc chinh sach chién lugc gidm st va gidam thiéu
rac thai nhya dai duong.

TAI LIEU THAM KHAO

1. Plastics Europe. Plastics-the Facts 2016: an Analysis of
European Plastics Production, Demand and Waste Data;
2016;Available from: http://www.plasticseurope.org.

2. Barnes DK, Galgani F, Thompson RC, Barlaz M. Accumulation
and fragmentation of plastic debris in global environments.
Philos Trans R Soc Lond B Biol Sci. 2009;364(1526):1985-
98;PMID: 19528051. Available from: https://doi.org/10.1098/
rstb.2008.0205.

3. Derraik JG. The pollution of the marine environment by plas-
tic debris: a review. Mar Pollut Bull. 2002;44(9):842-52;PMID:
12405208.  Available from: https://doi.org/10.1016/S0025-
326X(02)00220-5.

4. GESAMP. Sources, fate and effects of microplastics in the
marine environment: part two of a global assessment
(eds Kershaw, P. J. & Rochman, C. M.). (IMO/FAO/UNESCO-
10C/UNIDO/WMO/ IAEA/UN/UNEP/UNDP Joint Group of Ex-
perts on the Scientific Aspects of Marine Environmental Pro-
tection). Rep. Stud. GESAMP 93. 2016;220;.

5. Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, An-
drady A et al. Marine pollution. Plastic waste inputs from
land into the ocean. Science. 2015;347(6223):768-71;PMID:
25678662. Available from: https://doi.org/10.1126/science.
1260352.

6. Yetman G, Gaffin S, Xing X. Global 15 x 15 minute grids of the
downscaled population based on the SRES B2 scenario, 1990
and 2025. NASA Socioeconomic Data and Applications Center
(SEDAC);.

7. Gaffin SR, Rosenzweig C, Xing X, Yetman G. Downscaling and
geo-spatial gridding of socio-economic projections from the
IPCC special report on emissions scenarios (SRES). Glob En-
viron Change. 2004;14(2):105-23;Available from: https://doi.
org/10.1016/j.gloenvcha.2004.02.004.

8. Eriksen M, Mason S, Wilson S, Box C, Zellers A, Edwards
W et al. Microplastic pollution in the surface waters of the
Laurentian Great Lakes. Mar Pollut Bull. 2013;77(1-2):177-
82;PMID: 24449922. Available from: https://doi.org/10.1016/
j.marpolbul.2013.10.007.

1896


http://www.plasticseurope.org.
https://www.ncbi.nlm.nih.gov/pubmed/19528051
https://doi.org/10.1098/rstb.2008.0205
https://doi.org/10.1098/rstb.2008.0205
https://www.ncbi.nlm.nih.gov/pubmed/12405208
https://doi.org/10.1016/S0025-326X(02)00220-5
https://doi.org/10.1016/S0025-326X(02)00220-5
https://www.ncbi.nlm.nih.gov/pubmed/25678662
https://doi.org/10.1126/science.1260352
https://doi.org/10.1126/science.1260352
https://doi.org/10.1016/j.gloenvcha.2004.02.004
https://doi.org/10.1016/j.gloenvcha.2004.02.004
https://www.ncbi.nlm.nih.gov/pubmed/24449922
https://doi.org/10.1016/j.marpolbul.2013.10.007
https://doi.org/10.1016/j.marpolbul.2013.10.007

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Xa héi va Nhén vén 2023, 7(1):1888-1898

9.

Mani T, Hauk A, Walter U, Burkhardt-Holm P. Microplastics
profile along the Rhine River. Sci Rep. 2015;5:17988;PMID:
26644346. Available from: https://doi.org/10.1038/srep17988.

. Hoornweg D, Bhada-Tata P. What a waste: A global review of

solid waste management. World Bank; 2012;Available from:
http://hdl.handle.net/10986/17388.

. Lehner B, Verdin K, Jarvis A. New global hydrogra-

Eos
https:

phy derived from spaceborne elevation data.
Trans AGU. 2008;89(10):93-4;Available from:
//doi.org/10.1029/2008 EO100001.

. World B. Plastic waste discharges from rivers and coastlines in

Indonesia. Marine Plastics Series. East Asian and Pacific region.
Washington, DC. 2021;.

. Lebreton LCM, van der Zwet J, Damsteeg J-W, Slat B, Andrady

A, Reisser J. River plastic emissions to the world’s oceans.
Nat Commun. 2017;8:15611;PMID: 28589961. Available from:
https://doi.org/10.1038/ncomms15611.

. Bé&o vé riing va Mo6i Trudng. Muén quan ly rac thai nhya;

13/10/2019. can thu thap bé dit liéu vé rac [Website];Available
from: https://baovemoitruong.org.vn/muon-quan-ly-rac- thai-
nhua- can-thu-thap-bo- du-lieu-ve-rac/.

. Rodell M, Houser PR, Jambor U, Gottschalck J, Mitchell K,

Meng C-J et al. The global land data assimilation system. Bull

1897

20.

Am Meteorol Soc. 2004;85(3):381-94;Available from: https://
doi.org/10.1175/BAMS-85-3-381.

. UNEP. IUCN & life cycle initiative; 2020. National Guid-

ance for Plastic Pollution Hotspotting and Shap-
ing Action. UNEP [Website];Available from: https:
/Iwww.unep.org/resources/report/national- guidance- plastic-
pollution-hotspotting-and- shaping-action.

. Spark W. Thgi tiét truing binh & Da N&ng Viét Nam

quanh nam [Website]; August 19 2022;Available from:
https://weatherspark.com/y/119966/ Average- Weather-in-Da-
Nang- Vietnam- Year- Round.

. Penga Y, Wua P, Schartupb AT, Zhanga Yanxu. Plastic waste

release caused by COVID-19 and its fate in the global ocean.
PNAS 2021 Vol. 2021;118(47):1-6;PMID: 34751160. Available
from: https://doi.org/10.1073/pnas.2111530118.

. Nang D. Online. (p. 01/10/2018). B8 Réac Thai, Xa

Ban Xuéng S6ng Han [Website];Available  from:
https://baodanang.vn/channel/5399/201810/do-rac- thai-
xa-ban-xuong-song-han-3117657/.

Céng théng tin thanh phé Da Néng. C&m Lé: Da dang
cac hinh thuc bao vé méi trudng [Website];Available from:
https://www.danang.gov.vn/thanh- pho- moi-truong/danh-
muc/chi-tiet?id=51673&_c=100000214.


https://www.ncbi.nlm.nih.gov/pubmed/26644346
https://doi.org/10.1038/srep17988
http://hdl.handle.net/10986/17388
https://doi.org/10.1029/2008EO100001
https://doi.org/10.1029/2008EO100001
https://www.ncbi.nlm.nih.gov/pubmed/28589961
https://doi.org/10.1038/ncomms15611
https://baovemoitruong.org.vn/muon-quan-ly-rac-thai-nhua-can-thu-thap-bo-du-lieu-ve-rac/
https://baovemoitruong.org.vn/muon-quan-ly-rac-thai-nhua-can-thu-thap-bo-du-lieu-ve-rac/
https://doi.org/10.1175/BAMS-85-3-381
https://doi.org/10.1175/BAMS-85-3-381
https://www.unep.org/resources/report/national-guidance-plastic-pollution-hotspotting-and-shaping-action
https://www.unep.org/resources/report/national-guidance-plastic-pollution-hotspotting-and-shaping-action
https://www.unep.org/resources/report/national-guidance-plastic-pollution-hotspotting-and-shaping-action
https://weatherspark.com/y/119966/Average-Weather-in-Da-Nang-Vietnam-Year-Round
https://weatherspark.com/y/119966/Average-Weather-in-Da-Nang-Vietnam-Year-Round
https://www.ncbi.nlm.nih.gov/pubmed/34751160
https://doi.org/10.1073/pnas.2111530118
https://baodanang.vn/channel/5399/201810/do-rac-thai-xa-ban-xuong-song-han-3117657/
https://baodanang.vn/channel/5399/201810/do-rac-thai-xa-ban-xuong-song-han-3117657/
https://www.danang.gov.vn/thanh-pho-moi-truong/danh-muc/chi-tiet?id=51673& _c=100000214
https://www.danang.gov.vn/thanh-pho-moi-truong/danh-muc/chi-tiet?id=51673& _c=100000214

Science & Technology Development Journal - Social Sciences & Humanities 2023, 7(1):1888-1898
Open Access Full Text Article Research article

Application of GIS in forecasting ocean plastic waste in the South
Central Coast, Vietnam (Case study in Da Nang City)

Vu Duc Huan®, Pham Thi Bich Ngoc

ABSTRACT
Sl Plastic waste in the marine environment has become a major concern due to its persistence in the
ZkariE oceans, and its detrimental consequences for marine life and human health. To propose strategic
Use your smartphone to scan this policies to reduce plastic waste, policymakers must be updated with quantitative information on
QR code and download this article ocean plastic waste sources. Garbage arising from activities in each individual's life, if not collected

and managed, will be leaked and carried by wind, rain, to slope areas, and canals, then drifted along
rivers and discharged into the sea. This study aims to present a method using a geographic infor-
mation system (GIS) to analyze secondary data of plastic waste from the discharge sources to the
ocean based on socio-demographic data, secondary statistics, the weights of plastic waste den-
sity, and topographical characteristics such as rivers and hydrology, including spatial and temporal
variation. The simulated results of the research provide a comparison and correction to the survey
data reported by the World Bank (WB), the United Nations Environment Program (UNEP), and local
government environmental offices regarding the distribution of plastic waste in Da Nang's rivers.
The simulation estimates that an average density of 304,5 kg/month/Tkm2 (in 2021) is currently
flowing into the ocean from rivers in the study area. The results of the model are further evaluated
by interpreting high-resolution satellite images at 10 hotspots. The findings of this study improve
the existing model with more detail and localization for estimating ocean plastic waste volumes
and provide data for future strategic policies to monitor and reduce plastic debris.
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