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NGHIEN CUU

UNG DUNG MO HINH DELFT3D MO PHONG CHAT LUGNG NUGC
HO BUNG BINH THIEN, TINH AN GIANG

TRAN NGOC CHAU!, NGUYEN THI MY TRUYEN?
'Khoa Ky thudt - Cong nghé - Moi trudng, Trudng Dai hoc An Giang, Dai hoc Quéc gia TP. H6 Chi Minh
2Khoa Céng nghé thong tin, Truidng Dai hoc An Giang, Pai hoc Qudc gia TP. H6 Chi Minh

Tom tat:

Ho (Biing) Binh Thién la mét trong nhiing ho nudc ngot ty nhién thudc tinh An Giang, ngodi viéc duy tri
hé sinh thdi nudc ngot, kiém sodt lii lut, ho con mang lai nguén sinh ké cho nguoi dan bdng cdc hoat dong
du lich, gidi tri va nuéi trong thity san. Tuy nhién, chdt lugng nuéc (CLN) Biing trong thoi gian gdn day

¢6 xu huéng bi suy gidm va dnh huéng dén hoat dong ciia ngudi dan trong khu vuc. Do dé, dé ginp cdc co
quan, ban nganh cdp dia phuong trong céng tdc quan ly méi trudng cé mot cdi nhin tong thé vé hién trang
CLN va cé thé xdc dinh khu viic 6 nhiém dic trung tai ho, nghién ciiu dugc thuc hién nham ddnh gid tong
quan hién trang CLN khu viic Biing thong qua hai thong s6 DO va BOD_ bang phuong phdp mé hinh héa.
Ung dung mé hinh Delft3D (gom hai mé hinh Delft3D-FLOW va DELWAQ) dé mé phéng dong chdy, CLN
Biing vao miia lii ndm 2022 va mita khé nam 2023. Két qua mé phong toc do dong chdy tai Bing rdt thdp,
cang vao sdu trong Biing thi toc do gidm ddn vé 0, nudc 6 cudi Biing rdt tinh ldng. Mé hinh DELWAQ thé
hién sy lan truyén 6 nhiém tir song Binh Di vao va phuc thudc rdt nhiéu vao luu lugng, toc do dong chdy.
Két qud cho thdy mé hinh phiy hgp dé sit dung moé phong ham lugng DO trong nuéc mdt 6 Biing. Nguoc lai,
mé hinh chiia thé hién két qud tot trong mo phong nong do BOD_ nhu mé phong DO. Ddy la nghién ciiu
tién dé cho cdc nghién ciiu tiép theo vé mé phong CLN va méi trudng sinh thdi tai Biing.

T khoa: Bung Binh Thién, CLN, Delft3D-FLOW, DELWAQ.

Ngay nhdn bai: 14/3/2024; Ngay stia chita: 1/4/2024; Ngay duyét ddang: 19/4/2024.

Applying Delft3d model to simulate water quality
of Bung Binh Thien Lake, An Giang Province

Abstract:

Bung Binh Thien Lake (Bung) is one of the natural freshwater lakes in An Giang province, besides
maintaining the freshwater ecosystem and controlling floods, the lake also provides a livelihood for residents
through activities including tourism, entertainment and aquaculture. However, Bung water quality

has recently declined and affected people’s activities in this area. Therefore, to help local agencies in the
environmental management field have an overall view of the current water quality status and be able to
identify typical polluted areas in the lake. The study has assessed the current state of water quality in the Bung
area through two water quality parameters (DO and BOD,) using the modeling method. Application of the
Delft3D (including Delft3D-FLOW and DELWAQ models) to simulate water quality in the flood season in
2022 and the dry season in 2023. Simulation results of the flow velocity at the Bung were low, the velocity
gradually decreased to zero towards the end of the Bung, the water at this location is very calm. The DELWAQ
model simulated the spread of pollution from the Binh Di River, which depends greatly on the discharge and
flow velocity. The results showed the model is appropriate for simulating the DO concentration in freshwater
at Bung. The model has not given good results in simulating the BOD, concentration as the DO simulation.
This is a prerequisite study for further research on the simulation of water quality and ecological environment
in Bung.

Keywords: Bung Binh Thien, water quality, Delft3D, Delft3D-FLOW, DELWAQ.

JEL Classifications: Q56; Q57; Y10.

S64/2024



1. DPAT VAN PE

Bung Binh Thién la m¢t trong nhiing h6 nudc ngot 16n
nhit mién Tay Nam b¢ va dugc xem la hé sinh thai nudc
ngot tu nhién thudc Khu Bao ton dit ngip nudc huyén An
Phy, tinh An Giang. Tuy nhién, trong thoi gian gan day,
Bung da c¢6 ddu hiéu bi 6 nhiém hiiu co va nguy co xuit
hién tinh trang phu duéng hoéa. Theo két qua diéu tra va
khéo sat, tit ndm 2018 - 2022, CLN ctia Bung bi suy giam,
khong dat chi tiéu cho muc dich phuc vu sinh hoat. Nguén
gay 6 nhiém dugc xdc dinh la tit nudc thai sinh hoat va
cac hoat dong san xudt ctia ngudi dan sinh s6ng & khu vuc
xung quanh Buing [1].

Cac nghién ctu trudc day tai Bing cho thiy, nong
d6 COD cao vugt muic cho phép vao cac thang mua kho
nhung khong cé su khéc biét vé khong gian trong Bung [2]
va CLN vao mua kho ndm 2019 ciing dugc danh gia & muic
6 nhiém nhe, nudc tai Bung can xu ly d€loai bo chat hiu
cd, vi sinh néu stt dung cho muc dich sinh hoat, dic biét la
cac chi tiéu BOD, COD, TS, Coliforms.

Ngoai ra, theo Bdo cdo két qua quan tric cta tinh An
Giang ndm 2021, tai 3 vi tri quan tric khu vic Bung, ham
lugng TSS it bién ddng qua cac dgt quan tric va déu vuot
ngudng giéi han cho phép tit 1,7 - 2,8 1an theo QCVN 08-
MT:2015/BTNMT, trong d6, vi tri 6 nhiém cao nhdt 1a tai
cudi Blng, thudng dién ra vao thang 6.

Bén canh d6, hoat dong sinh hoat va san xuét cta
ngudi dan xung quanh Bung cting gép phén lam ting ham
lugng TSS, cu thé 1a viéc xa chat thai vao khu vyc Bung
tt hoat dong san xudt néng nghiép, chan nudi, nudi trong
thiy san ctia nhiing h¢ d4n séng quanh Bung va khu vuc
lan cin thudc dia ban x4 Qudc Thai, xa Khanh Binh. Mt
khdc, song Binh Di ciing la nguyén nhan gy 6 nhiém Bung
bai song giti vai tro chinh 13 dan nudc vao Bung thong qua
mot con rach nho, nhung dong thoi kéo theo mot lugng rac
thai tif bén ngoai vao, trong khi d6, Bung khong c6 16i luu
théng véi cac song rach dan, thoat nudc khac [3].

Khi nghién ctiu tién hanh di€u tra, phéng van nguoi
dén s6ng & khu vuc Bing cho th4y, nhan dinh va danh gia
ctia ngudi dan kha tuong thich véi két qua CLN & Bung
dugc phén tich tai phong thi nghiém ciing nhu CLN dugc
quan trac ti S¢ TN&MT tinh An Giang vao nhiing nam
trudc [4].

Tuy nhién, hién tai vn chua nhén biét dugc muc d6 6
nhiém ctia tiing ving trong Bung 13 khac biét hay tuong tu
nhau tai cac vi tri, chua xdc dinh dugc khu vic ndo 6 nhiém
nhiéu, khu vic nao con trong ngudng an toan cho ngudi
dan st dung. Hon niia, tinh trang 6 nhiém Bung hién nay
can ¢6 moét co s¢ khoa hoc d€ phan tich, danh gia, tii d6
tim ra giai phap khéc phuc kip thdi, vi vy, nghién ctiu mo
phong dién bién CLN tai Bung, nham gitp cac nha quan ly
c6 mot céi nhin toan dién vé€ hién trang CLN va c6 thé xac
dinh khu vuc 6 nhiém dac trung tai h6 1a can thiét. Trén co
sG do, cac nha quan ly dua ra canh béo sém vé CLN va giai
phap phu hgp, kip thai, gop phén cai thién CLN; han ché
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t6i da téc dong cta 6 nhiém ngudn nudc dén doi song sinh
hoat va san xuit ciia ngudi dan, dong thai bao vé duge hé
sinh thai trong khu viic Bing.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng

Khu vuc Bung thu¢c dia phén 3 x4 Khanh Binh, Nhon
Hoi, Qudc Thai, 13 ho nude ngot 16n nhét tinh An Giang,
thong véi song Binh Di bang mot con rach nhd, nhung
khong théng véi song Hau.

Hinh 1. Vi tri thu mdu tai ho Bung Binh Thi
huyén An Phui, tinh An Giang

o

n,

2.2. Phuong phdp ldy mdu va phan tich

Dé thdy r6 dién bién ctia CLN xung quanh khu vuc hé
véi dién tich 200 ha vao mua kho va 800 ha vao mua 1a,
nhom nghién cttu da xac dinh 9 vi tri ldy mau trén khu vyc
hé (Hinh 1) véi 2 chi tiéu v€ CLN mat 13 oxy hoa tan (DO)
va oxy sinh hoc (BOD). Cac vi tri thu mau dugc mo ta chi
tiét tai Bang 1.

Bang 1. Pic diém vj tri thu mau

STT Ky hiéu mau M0 ta vi tri thu mau Toa d9 vi tri thu mau
1 HO Déu vong Bing )Y( ;8:&23;8
2 HP1 Thanh dudng 16n e
3 HP2 Cuéi diy luc binh ;?11005'2)1771187194
4 HP3 Khu vuc lang be X:10.919709

(20 - 25 cdibe) Y: 105.077117
5 HP4 Nha nghi Kiéu Oanh ;:11005‘%?5326365
6 HT4 Cuéi Bing ;:110%2)15386251
7 HT3 ‘Trong ngd, xoai khu viic nong nghiép ;( 110(35902853867651
8 HT2 H6 sen, hang chudi ;( 110059026190632%&
9 HT1 H6 nudi rau nhit ;( 110%901681249261

Thoi gian thu mau dugc tién hanh trong hai dot: Dot
1 vao muia li ndm 2022 (thang 10) va dgt 2 vao mua kiét
ndm 2023 (thang 5). Phuong phap phén tich nong do oxy
hoa tan dua theo TCVN 7324:2004 va nong do BOD, theo
phuong phap SMEWW 5210B:2017.

2.3. Phuong phdp 1ing dung mé hinh

2.3.1. Phuong phdp mé hinh héa: Nghién ctiu st dung
phuong phdp moé hinh héa dé danh gia t6ng quan hién
trang CLN Buing thong qua hai thong s6 CLN DO va BOD..

2.3.2. Ung dung 2 moé hinh Delft3D-FLOW va
DELWAQ: Nghién ctiu tng dung mdé hinh Delft3D-
FLOW [5] va Delft3D-WAQ (viét tit DELWAQ) [6] dé
mo phong CLN Bung vao mua ld ndm 2022 va mua kho
nam 2023.
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Mo hinh Delft3D la mét b phdn mém tich hgp méd
hinh linh hoat, thé hién dugc CLN mit hai chiéu theo bé
mat ho, hién da c6 nhiéu nghién ctiu 4p dung mo hinh nay
dé mé phong CLN mat trén thé gidi néi chung, Viét Nam
no6i riéng. Delft3D c6 thé mo6 phong CLN tai Bung cho két
qua da chiéu va chinh xdc, gitp ho trg ra quyét dinh trong
linh vyc quan ly CLN mit tai khu vyc hiéu qué va dé dang
hon. Qud trinh mé phong CLN tai Bung la sy két hop gitta
mo hinh Delft3D-FLOW va md hinh CLN DELWAQ, 1a
hai mo6 hinh thudéc moé hinh Delft3D. Céc diéu kién vé dii
liéu d4u vao ctia mo hinh dong chay thiy dong luc bao gom
pham vi mién tinh, cic vi tri bién, ban d6 d6 cao (DEM),
van téc dong chay, do cao ciia muc nudc va nong do cac
thong s6 CLN.

Thoi gian md phdng dugc thiét 14p & giai doan cua di
liéu thuc do d6i v6i m6 hinh CLN trong vong 1 thang (thang
10/2022). Budc tinh ctia m6 hinh CLN la 30 phut va khong
yéu cau qua nhd, c6 thé 1én dén 60 phut (Rony, 2020).

Mo hinh Delft3D cung cép cac gia tri mic dinh cta
tham s6 da dugc chiing minh cho mé phong CLN. Khi ap
dung mo6 hinh vao khu vuc Bung, cac tham s6 dugce diéu
chinh d€ phu hgp véi cic yéu t6 cta khu vic nghién ctu.
Trong d6, mot s6 tham s6 dugc ké thiia ti cdc nghién ciiu
trudc day, dong thoi, mo hinh thiy dong luc va CLN lan
lugt dugc ti€p tuc diéu chinh sao cho két qué ctia mo hinh
Delft3D-FLOW va CLN & thoi diém 14y miu gin nhat véi
dii liéu thuc do theo khong gian, thoi gian.

3.KET QUA VA THAO LUAN

3.1. M6 phong dong chay

Nghién ctiu d3 tién hanh m6 phong dong chay vao
mua li (Hinh 2) va mtia can (Hinh 3) tai Bung. Két qua mo
phong cho théy, tdc d6 dong chay tai khu vuc dau Bung c6
gid tri 16n hon cac vi tri con lai va gidm dan vé phia cudi
Bung. Vao mua Id, van téc nudc dao dong tii 0 - 0,2 m/s,
diém c6 van t6¢ cao nhét 1a ctia vao Bung. Vao muia can, t6c
d6 dong chay dao dong tii 0 - 0,3 m/s tai khu vuc dau vao
Bung, t6c do dong chay cao nhit dao dong tii 0,2 - 0,3 m/s
(16n hon so v6i mua li). Nguyén nhén dan dén sy khéc biét
gitia hai mua la do su chénh léch cao trinh muc nuéc gitia
Bung va séng Binh Di nén t6c d6 dong chay vao mua can
16n hon. Nhin chung, téc do dong chay tai Bung réat thap,
cang vao siu trong Bung thi t6c d6 giam dan vé 0, nudc &
cudi Bung rat tinh lang.

I st i PP A

Hinh 2. Két qud mo phong dong chdy miia It
tai Bung ndm 2022
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Hinh 3. Két qud mé phdng dong chdy miia can
tai Buing ndm 2023

3.2. Thao lugn

3.2.1. Két qud mo phédng thong s6 DO

Theo két qua mo phong, ham lugng DO tai khu vuc
dau Bung c6 gia tri cao nhat, téc do dong chay l6n nhit so
v6i tong thé Bung, mit nudc bi xdo dong dan dén lugng
oxy hoa tan cao, vi vay, gid tri DO tai khu vuc nay dugc mo
phong cao tuong ting la hop ly. Vao mua 1t ndm 2022, ham
lugng DO tai Bung dao dong tii 2,0 - 5,7 mg/l; ham lugng
DO trong nudc gidm dan ti dau Bung dén cudi Bung (Hinh
4). Vao mua kiét nam 2023, ham lugng DO dao dong tii 2,0
- 4,9 mg/l, thdp hon so v6i mua 1a, diéu nay phu hop véi két
qua phén tich mau ¢ 2 mua can va la (Hinh 5).
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Hinh 4. Két qud mé phong thong s6 DO nam 2022
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3.2.2. Két qud mo phong thong s BOD,

Néng do BOD, dugc mé phong tai khu vic ddu Bing
¢6 gia tri cao nhdt va gidm dan vé phia cuéi Bung, phia b
phéi c6 ham lugng BOD, cao hon so véi b trdi do van tdc
dong chdy manh va hudng vé phia bo trdi, dan dén dong
chay bo phai yéu hon, kha nang hoa tan oxy thap hon. Vao
mua 1 ndm 2022, ham ligng BOD, dao dong tii 8,5 - 12,5
mg/l (Hinh 6), tuy nhién, tai vi tri HP4 va HT4, két qua mo
phong cho gid tri khoang 9 mg/1 so véi két qua thuc do 12,5
mg/l va c6 hé s6 R? la 0,92. Vao muia can nam 2023, ham
lugng BOD, dao dong tii 9,5 - 13 mg/l, cling tuong tu nhu
mua I, ham lugng BOD, cao ¢ khu viic dau Bling va gidm
dan vé phia cu6i Bung (Hinh 7), trong khi két qua phéan
tich mau BOD, c6 diém dau vao H, cao va cac diém thu
mau gan bo trdi, gin bd phdi ham lugng BOD, ting dan vé
phia cudi Bing.

Nhin chung, mé6 hinh mé phéng CLN DELWAQ chi
thé hién su lan truyén 6 nhiém ti song Binh Di, phu thudc
rat nhiéu vao luu lugng, té¢c do dong chay, néng d6 chét 6
nhiém va dac thu ciu trac h6 khong c6 dudng thoat nudc,
chi c6 mot ddu vao duy nhat H  tit song Binh Di. Do dé, mo
hinh chua thé hién két qua m6 phdng t6t d6i véi nong do
BOD, trong nudc Bung.
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Hinh 6. Két qud mo phong thong s6 BOD, nam 2022
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Hinh 7. Két qud mo phdng thong s6 BOD, ndam 2023
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4. KET LUAN

Dién bién CLN tai Bing vao mua li, ham lugng DO
trong nudc mit (5,4 mg/l), dat gid tri c6t A2 QCVN 08-
MT:2015/BTNMT, nué6c Bung c6 thé diing cho muc dich
cdp nudc sinh hoat nhung phai ap dung céng nghé xu ly
pht hgp va ddm bdo nong d6 BOD, dao dong tir 8,5 - 12,5
mg/1 chi dat gia tri cot B1 QCVN 08-MT:2015/BTNMT.

Vao mua can, gia tri DO trung binh 4,89 mg/l, thap
hon mua 1a, chi dat gia tri c6t B1 QCVN 08-MT:2015/
BTNMT, nudc Bing c6 thé dung cho muc dich tudi tiéu,
thuy loi hodc cac muc dich st dung khac c6 yéu cau CLN
tuong tu. Vao miia nay, nudc Bung thuong c6 mau trong
xanh, gia tri BOD, tai 9 di€ém quan trac trén Bing dao dong
tl 9,5 - 13 mg/l, tit ca cac diém quan trac déu vugt cit
A2 QCVN 08-MT:2015/BTNMT, CLN Bung vao mua can
thuong c6 ddu hiéu 6 nhiém hiiu co.

Két qud mo phong téc dd dong chiy bing mo hinh
Delft3D-Flow tai Bung rét thdp va phu hgp véi gia tri thuc
do, cang vao sau trong Blng thi t6c d) giam d4n vé 0, nudc
& cudi Bung rat tinh ling. M6 hinh DELWAQ cho két qua
mo phong véi nong do oxy trong nudc tai Bung tot hon két
qua md phéng doi v6i néng do BOD, va vao mua kho tot
hon so v6i mua li. Nhu vay, két qua budc dau ting dung
mo hinh Delft3D cho thdy, c6 thé st dung mé phong CLN
tai Bung. Tuy nhién, nghién ctiu chi méi mé phong néng
dé DO va BOD, trong nudc tai Bing vao 2 mua li va can,
vi vy cdn c6 nhiing nghién ctu tiép theo véi viéc gia tang
tan sudt thu mau va nhiéu vi tri quan trac hon nta, giup
viéc hiéu chinh mé hinh dugc t6t hon, c6 thé ing dung dé
mo6 phong nhiéu théng s6 CLN hon so véi hai gid tri DO
va BOD, nhu hién taim

Ldi cam on: Nghién ciiu dugc tai trg bdi Dai hoc Qudc gia
TP H6 Chi Minh trong khuén khé Dé tai ma s6 C2022-16-04.
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