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Tém tit: Chit luong nudc tai cac kénh, rach song, sudi dudi tac dong cua phat trién cong
nghiép va do thi hoa 1a mot trong nhitng van dé can dugc quan tdm trong viéc quan 1y tai
nguyén nudc tai dia ban tinh Binh Duong. Nghién ctru thuc hién danh gia chit lvong nudc
tai 26 luu vuc song, sudi va kénh rach tinh Binh Duong cho cai nhin tong quat vé tinh hinh
chét luong nude va du bao chat lwong nude thay ddi trong twong lai qua kich ban x4 thai
nam 2025. Két qua hiéu chinh va kiém dinh myuc nudc khé tot voi NSE va R2 trén 0,7 dong
thoi két qua hiéu chinh ndng d6 min tam chip nhan véi NSE va R? trén 0,5. Két qua hiéu
chinh va kiém dinh cho chét lugng nude (BOD, COD, NH4*, NO3~, PO4*) cho phén tram
sai sO so voi thuc t& dudi 25%. Nghién ciru thyc hién moé phong chat lugng nudc theo cac
kich ban véi két luan nhiéu luu vuc vuot ngudng nong doé cho phép theo QCVN 08—
MT:2015/BTNMT c6t Bl dac biét 1a cac luu vuc nam gén khu cong nghiép, khu d6 thi va
mot s6 ving noéng nghiép chan nudi lon. Chi s6 chét luong nudce (WQI) dugc tinh toan bang
cac két qua trich xuat tir mé hinh MIKE 11 cho phép danh gia rd hon vé phan ving 6 nhiém
cua tinh Binh Duong.

Tir khéa: MIKE 11; Ecolab; Chét luong nuoc; WQI; Luu vuc.

1. Mé dau

Binh Duong la mét tinh c6 tdc do phat trién kinh té cao so v6i ca nude va khu vye [1]. Voi
su phap trién cia cong nghiép va gia tang dan sd, nhiéu lru vie dé c6 cac van dé trong viée
quan 1y chit luong nudc khi nong do tai  luong thai ngay mot tang nhung kha nang ty lam sach
ctia luu vuce c6 gioi han. Két qua lay mAu phan tich vao ngay 14/4/2020 cho thiy, chat luong
nudc kénh Ba Bo nhu sau: Thuong nguén ham luong chét hoat dong bé mat 4,2 mg/l, vuot quy
chuén 8, 4 1an [2]. Ngay 8/4/2020, chi sau mot trin mua déu mua, subi Chg chay tir KCN Dai
biang xudng P. Tan Phudc Khanh, TX. Tan Uyén bong ndi day bot tring. Bot lap day dong
sud1 kém theo mui hoi khién nguoi dan hoang mang. Theo S6 TNMT Binh Duong, qua lay
mau nudc xét nghiém, con sudi nay bi 6 nhiém ham lugng BOD vuot 127 14n, COD vuot 123
1an...[3]. Trudc tinh hinh chat luong nudc dién ra kha phc tap, viéc danh gia hién trang ciing
nhu du b4o anh huong cta néng dd cac chat 6 nhidm tai cac luu vuc dja ban tinh Binh Duong
1a can thiét. Hién nay, phuong phap mé hinh héa dwoc tmg dung rong rii trong mé phong qua
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trinh lan truyén ndng do cac chét trén nhiéu hé thong song sudi. DA co nhiéu nghién ciru ngoai
nuée tng dung moé hinh MIKE 11 & mé phong luu lwong va chét luong nude [4, 7]. Tai Viét
Nam, nhiéu nghién ctru ciing d tmg dung mo hinh MIKE 11 trong viéc d4nh gia, du béo va
quan 1y chét luong nudc [8, 11]. Trén thuc té, da c6 cic nghién ctru danh gia chit luong nude
tai cac luu vuc tinh Binh Duong [12, 15], tuy nhién, pham vi nghién ctru con nho 1é chua cho
thdy duogc buic tranh tong quan vé tinh hinh chat lvong nudc cia ca tinh. Ngoai ra, MIKE 11
con ¢o cac ru diém nhu giao dién d& dung, tich hop hé théng thong tin dia 1y GIS truy xuét dit
liéu dé dang, qua trinh 1ap mo hinh nhanh. Vi vdy nghién ctru str dung bo mo hinh MIKE 11
véi module HD, AD va Ecolab dé mo phong va du béo néng dd cac chat (BOD, COD, NH4",
NOs-, PO4*) tai 26 luu vuc ciia Binh Duong. Muc tiéu cta nghién ctru 1a danh gia chét lugng
nudc mua mua va mua kho cho hién trang va nam 2025 tai 26 song, sudi, kénh rach tinh Binh
Duong. Két qua ctia nghién ctru s& cung cip thong tin phuc vu cho quan 1y tai nguyén va chat
luong nude cia Binh Duong.

2. Phuwong phap nghién ciru

2.1. Khu vyc nghién curu

Binh Duong 13 tinh thuéc mién Pong Nam bd, ndm trong Ving kinh té trong diém phia
Nam([16]. Dién tich ty nhién 2.694,64 km? (chiém 0,83% dién tich ca nuéc va xép thir 42/61
vé dién tich tu nhién), c6 toa d6 dia Iy nam trong 11°52°~12°18” vi d6 Bic va 106°45°—
107°67°30” kinh d6 Dong (Hinh 1). Tinh Binh Duong ¢6 9 don vi hanh chinh cap huyén, bao
gdm 3 thanh pho (That Dau Mét, Di An, Thuan An), 2 thi xa (Bén Cat va Tan Uyén) va 4 huyén
(Bau Bang, Bic Tan Uyén, Diau Tiéng, Phu Gido) v6i 91 don vi hanh chinh cap x4, bao gém
45 phuong, 4 thi tran va 42 xi. Dan s cua tinh 1a 1.995.817 nguoi, mat do dan s6 1a 741
ngudi/km?,

Binh Duong nam trong ving ¢ khi hau nhiét d6i gié mua, mang tinh chat can xich dao.
Trong nim c6 hai muia, miia mua tir thang 5 dén thang 11, mua kho tir thang 12 dén thang 5
nam sau. Nhiét do binh quan hang nam tir 24-28°C. Lugng bdc hoi trung binh nhiéu nam dat
1.200 dén 1.400mm. Tong lugng mua trung binh tir 1.614 dén 2.147mm/nam [ 1 7]. Binh Duong
6 hé thong song ngoi voi nhiéu kénh rach, song nhanh véi cac con song 16n chay qua dia ban
tinh nhur séng Pong Nai, song Sai Gon va song B¢. Trong pham vi tinh Binh Duong c6 3 dang
dia hinh sau: Dia hinh dbi ndi thip, Pia hinh dong bang cao tich tu va xam thue tich ty, Pong
bang thap tich tu ven song rach. Tinh c6 cac ving dat d6 thuan loi cho trdng cdy cao su va ca
phé; viing dong bang song bdi dip, noi c¢6 nhidu ruéng laa va vuon cay an trai.

Binh Duong c6 33 KCN vdi tong dién tich quy hoach 14.790 ha. Trong 05 nam qua (2016—
2020), tinh d4 thanh 1ap méi va mé rong 04 KCN véi dién tich 1.400 ha, didu chinh giam quy
mod 05 KCN voi dién tich 243 ha. Tinh dén thang 6/2020, tinh c6 29 KCN véi tong dién tich
quy hoach 12.721 ha, chiém 9% vé sé luong va 13% vé dién tich KCN ca nudc [18]. V& co
cau nén kinh té nam 2020, khu vure néng, 14m nghiép va thiy san chiém ty trong 3,23%; khu
vyc cong nghiép va xay dung chiém 65,97%:; khu vuc dich vu chiém 22,69%; thué san pham
trur trg cap san pham chiém 8,11%. GRDP binh quan dau nguoi dat 150,1 triéu dong/nam

Téng Thu ky Hoi Bao vé thién nhién va Méi truong Viét Nam cho biét ngudn gay 6 nhiém
chi dao 13 nudc thai sinh hoat va cong nghiép. Van dé 6 nhim song Pong Nai hién qua nguy
cap nhung 11 tinh, thanh trong luu vuc hién nay chi Binh Dwong va TP HCM c6 nha may xir
Iy nudc thai sinh hoat nhung ciing xir Iy duoc phan rat nho [19].
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Hinh 1. Ban d6 khu vuc nghién ciru.

2.2. Phwong phap mo hinh hoa

MIKE 11 la phan mém duoc phat trién boi Vién Nghién ciru Thuy lyc Dan Mach (DHI),
cung cap cac cong cu dong luc hoc mot chiéu nham phan tich dong thai dong chay trén mot hé
thong song va kénh rach tir don gian dén phirc tap [20]. 5 m6—dun chinh cua phan mém bao
gém: mo—dun thury dong luc hoc; mé—dun truyén tai khuéch tan; moé-dun du bao 1ii; mé—dun
van chuyén bun cat; va mé—dun chat lugng nudc. Mo—dun thuy dong lyc (HD) 13 hat nhéan cia
hé théng m6 hinh MIKE 11 va 14 co s& cho hau hét cac mo—dun bao gdm: du bao 1, tai khuyéch
tan, chat lwong nudc va cic mé—dun van chuyén bun cat. Mo dun thiy lyc cia MIKE 11 giai
cac phuong trinh téng hop theo phuong dong chay dé dam bao tinh lién tuc va bao toan dong
luong (hé phuong trinh Saint—Venant) hé phuong trinh nay gém [21]:

Phuong trinh lién tuc:

9Q L 9A _
ox ot ¢ M
Phuong trinh dong luong:
2
a—Q+i ocQ— +gA@+ Q|Q| (2)
ot ox\ A ox -~ ACR

Trong d6 Q 13 luu lugng dong chay (m3/s); A 13 dién tich mat cat wét (m?); q 1a luu luong
nhap luu trén 1 don vi chiéu dai doc séng (m%/s); C 1a hé s6 can Chezy; R 1 ban kinh thuy
luc (m); h 14 d6 sdu dong chay (m); o 13 hé sb hiéu chinh dong ning.

Mo dun truyén tai khuéch tan (AD) duoc dung dé moé phong van chuyén mot chiéu cua
chit huyén phu hodc hoa tan (phan huy) trong cac long dan hé dya trén phuong trinh dé trix
tich luy véi gia thiét cac chat nay duoc hoa tan tron 1an, nghia la khong c6 thay d6i hay bién
dong trong cung mat cat va dong chay khong phan tang (ddng dang) [21].

Phuong trinh truyén tai-khuyéch tan:

O0AC 9AC | 8QC 8 Ap € oC
ot Ox 6x Ox

j ~AKC+C,q 3)
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Trong d6 A 1a dién tich mit cit udt (m?); C 13 ndng d6 chit (kg/m? hay g/l); D 1a hé sb
khuéch tan (m?/s); q 13 luu leong nhap lwu trén 1 don vi chiéu dai doc song (m?/s); C2 14 ndng
d6 ngudn bd sung (kg/m? hay g/l); K 13 hé s6 phan hiy sinh hoc.

Mo dun sinh thai (Ecolab) trong mé hinh MIKE 11 giai quyét khia canh chat luong nudc
trong song tai nhimg ving bi anh hudng béi cac hoat dong dan sinh kinh té... M6 dun nay phai
duogc di kém voi mo dun tai-khuyéch tan (AD), diéu ndy c6 nghia 1a mo dun chat luvong nude
giai quyét cac qua trinh bién ddi sinh hoc ciia cac hop chit trong song con mé dun taii—khuyéch
tan (AD) dugc diung dé mo phong qua trinh truyén tai khuyéch tan cua cac hop chat do.

2.3. Thiét Idgp mé hinh

Céc cong viée chinh dé xay dung mé hinh thay lyc tinh toAn mé phong chit luong nude
dugc phan chia thanh 9 budc chinh duge thuc hién: Budce 1: Xay dung mang ludi mo hinh
(Network Editor) dya trén ban d6 song sudi chinh ctia khu vue nghién ctru. Bude 2: Nhap dit
liéu mit cit song sudi (Cross—section Editor). Budc 3: Xac dinh bién dau vao cho mang ludi
tinh toan va nhap bién (Boundary Editor). Budc 4: Tinh toan va nhap thong sé modun dong
luc hoc (HD Editor). Budc 5: Tinh toan va nhap théng s modun khuyéch tan (AD Editor).
Budc 6: Tinh toan va nhap thong sb modun chit lvong nude (Ecolab Editor). Bude 7: Hiéu
chinh giai doan 2020. Budc 8: Kiém dinh giai doan 2021. Budc 9: M6 phong chét lwong nudce
cac kich ban nam 2025H va 2025A.

Dit liéu dau vao mé hinh Mike 11
GIS (ban @6 mang || Dir liéu do dac mdt | (Chudi sé liéu O, H, dd| | Hé s6 nhéim ||Hé s6 khuyéch|| Théng s6 chat
lwdi song, sudi tinh || cdt séng suéi va ban | \mdn, nong dé ciia séng| | (n) va lién ||tan (D) va lién||lwong nwdc va
Binh Duong) do dia hinh DEM suoi va nguon thai quan quan lién quan
Network Editor ||Cross-section Editor] | Boundary Editor HD Editor || AD Editor |[Ecolab Editor
Xay dung mang ludi Dir liéu mat cat Dir liéu bién Dong lyc || Khuyech tan || Chat luong
mo hinh song, sudi hoc nude
A 4
Chay mé hinh Mike 11 thiét 1ap
A 4
So sanh két qua mé Hiéu chinh Kiém dinh
phong voi thuc do (2020) (2021)
A4
Xay dung kich ban nam 2025 ,| Chay mé hinh Mike 11 hoan chinh |—,| Két qua chét lwgng nuéc

va nhap dir liéu kich ban (Cac kich ban mo phong) va ban dd WQI

Hinh 2. Quy trinh thiét 1ap mé hinh.

M6 hinh thuy lyc xay dung bao gom: 8808 Diém két ndi, 112 nhanh song, kénh, 1121 mit
cat, 53 bién, cac thong s6 AD, HD, va Ecolab. Thoi gian chay hiéu chinh va kiém dinh muyc
nude bao gdm: mua mua thang 10/2020 va mua kho thang 4/2021 tai 4 tram Bién Hoa, Tha
Déau Mot, Nha Bé, Pha An. Thoi gian chay hi¢u chinh mé@n vao mua kho thang 4/2021 tai 3
tram Lai Thiéu, Long Pai, Tha Thiém.

Mang lu6i song sudi duge xay dung voi cac bién sau: Bién trén gdm dit lidu chit luong
nuée C =0, dd min S = 0, H tai Vam Co6 Pong, Song Bé va Q xa tai Dau Tiéng, Tri An. Noi
bién g@)m dix liéu chat luong nudc mat, néng d6 va luu lugng thai, do man S =0, Q tai 26 song,
sudi, kénh, rach tinh Binh Duong. Bién dudi gom dir liéu chét lugng nuée C = 0, d6 man, H
tai cac tram Soai Rap, Dinh Ba, Long Tau, Thi Vai, Vam Co Tay.
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Hinh 3a trinh bay vi tri cac bién va cac tram hi¢u chinh. Hinh 3b trinh bay ) luong mat
cit cua nghién ctru. Dt liéu thu thap cung cap sb liéu dau vao cho m6 hinh mé phong chat
lwong nude. S6 liéu ngudn xa thai tai 26 luu vuce bao gom nguon diém (2190 co s& cong nghiép
c6 luu lwong thai tir 5 m3/ngay dém trd 1én) va ngudn dién (sinh hoat, chin nuéi, trong trot va
nudc mua chay tran). Dir li¢u chét luong nudc mat dugc thu thap dua trén 11 thong s6 danh
gia: Nhiét do, pH, do duc, TSS, DO, COD, BOD, NOs-, NH4", PO4*~, Coliform. C6 5 thong )
duoc hiéu chinh — kiém dinh mé hinh trong bai nghién ctru nay: COD, BOD, NO;~, NH4",
PO4*.
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Hinh 3. (a) Vi tri bién va tram hiéu chinh; (b) Mit cit ciia nghién ctru.

Danh sach 26 song subi thudc dia ban tinh Binh Duong: Sudi Cam Xe, Rach Xuy No, Hé
thong (HT) subi Bén Van—Dong S6-Ba Lang—Ong Té, Rach Chém Chom, HT rach  Cay Bang—
sudi Tan Pinh—Sudi Cau Dinh, S6ng Thi Tinh, Sudi Nudc Trong, Sudi Giai, Sudi Tan Loi—
Viing Gam-sudi Sau, Hé thong sudi Gitra—Bung Cau-rach Ba Cd, Sudi Cat (BaLuya), H¢ thong
rach Lai Thiéu—Vinh Binh, H¢ théng Chom Sao—rach Vam Bung, H¢ théng Subi Pon — rach
Binh Nham, Hé thdng Sudi Cai, HT Rach Ba Hiép—Sudi Siép, Sudi Cat (Dau Tiéng), Sudi Dira,
Subi nude vang, Rach Can Nom, Sudi Cau, Subi Cai Liéu, Subi Bat, Sudi Cédm, Rach Bén
Tréc, Sudi H6 Dé.

2.4. Banh gia hiéu qua mo phong cua mo hinh

D9 chinh xéc cta cac md hinh thay lyc va khuéch tan duoc danh gia thong qua chi s6 hiéu
quéa Nash—Sutcliffe efficiency (NSE) [22] va hé sb twong quan (R?) [23], trong d6, khi NSE va
R, cang tién dén 1 thi 6 chinh x4c cua cac két qua dat duoc cang cao. Phan tram sai s6 (PBIAS)
[24] dugc ap dung cho danh gia chat lugng nudc, két qua sai s6 cang tién dén 0 thi d6 chinh
x4c cang tot.

2.5. Kich ban xa thai

Nhoém nghién ctru chay mo hinh theo kich ban vao mua mua (thang 10) va mua kho (thang
4):

KB2025H: Kich ban xa thai cao ndm 2025 tinh theo diéu kién phat trién thuc té co thé dat
duoc, cac nguén thai bao gém sinh hoat, cong nghiép, tréng trot va chan nudi tinh theo nam
2025 tang 10% luwu lwong so véi hién tai. Nudc mua chay tran khong thay doi.

KB2025A: Kich ban xa thai thap nam 2025 tinh theo quy hoach kinh té xa hoi da duoc
phé duyét, cac ngudn thai bao gdbm sinh hoat, cong nghiép, trong trot va chin nudi tinh theo
nam 2025 tang 10% luu lugng so vaéi hién tai (nhuw KB2025H), tuy nhién néng do BOD, COD,
NH;4", NOs~, PO4*~ giam 10% so v&i hién tai. Nudc mua chay tran khong thay doi.
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2.6. Chi s6 chdt lwong nieée (WQI)

Chi s6 chat luong nudc (Vlet tat 1a WQI) 1a mot chi s6 dugc tinh todn tir cac thong sé quan
tric chat luong nuée, dung dé mo ta dinh lugng vé chit lugng nude va kha ning sir dung cua
ngudn nude do; duoc biéu dién qua mot thang diém [25]. Theo Quyét dinh 1460/QD-TCMT,
cac thong s6 dugce st dung dé tinh WQI dugc chia thanh 05 nhom (L, IL, IIL, IV, V), trong bai
nghién ctru ndy, WQI tinh toan theo nhém IV (nhém théng s6 hitu co va dinh dudng): bao gdm
cac thong s6 DO, BODs, COD, TOC, N— NH4, N— NO3, N-NO,, P— PO, véi cong thure:

WQIsi= ﬁ (BPyy — p) + Qi+1 4

Trong d6 BP, 1a nong do gioi han dudi cua gia tri thong s0 quan trac, BP,, ; 1a ndng do giéi
han trén cta gia tri théng sb quan tric dugc quy dinh, q; 1a gia tri WQI & mrc i twong g véi
gia tri BP;, qj44 la gid tri WQI 6 murc i+1 tuong Umg v6i gid tri BPy, , G 1a Gia tri cua thong
sO quan tric duoc dua vao tinh toan.

3. Két qua va thao luin

3.1. Két qua hiéu chinh—kiém dinh dong chay

Két qua hiéu chinh muc nude t6i wu v6i hé sb nham (n) tir 0,005 dén 0,1. Muc nude dao
dong tir —1,5 m dén 2 m. Thoi gian hiéu chinh myc nuée tir Oh ngay 1/10/2020 t6i Oh ngay
1/11/2020. Nhin chung két qua hiéu chinh muc nudc rat t6t. Cac gia tri R, hiéu chinh & cac
tram dat tir 0,88 dén 0,98. Cac gia tri Nash kha t6t dao dong trong khoang 0,71 dén 0,97. M6
hinh d4 dugc hoan chinh cho mé dun HD dé thyc hién kiém dinh. Hinh 4 trinh bay két qua hién
chinh muc nude thang 10/2020.

BIEU DO MUC NUGC TAI TRAM BIEN HOA THANG 10/2020 BIEU DO MUC NUGC TAI TRAM PHU AN THANG 10/2020
2.5 2 i
~ 13 A LS
205 205
PR RN
%05 LEE
25 2.5
01/10 03/10 06/10 09/10 12/10 15/10 18/10 21/10 24/10 27/10 30/10 01/10 03/10 06/10 09/10 12/10 1510 18/10 21/10 24/10 27/10 3010
Thye do ——Mo phong R1:0.88NSE:0,86‘ Thye do —Mo phong R2=0,92 NSE = 0,85
BIEU DO MUC NUGC TAI TRAM NHA BE THANG 10/2020 BIEU DO MUC NUGC TAI TRAM THU DAU MOT THANG 102020
25 25
A~ LS A L3
P 503
215 25
25 25
01/10 03/10 06/10 09/10 12/10 15/10 18/10 21/10 24/10 27/10 30/10 01/10 03/10 06/10 09/10 12/10 1510 18/10 21/10 24/10 2710 30/10
Thye do ——Md phong R2=098 NSE =097 Thwe do —Mo phong R2=091 NSE=0.71

Hinh 4. Két qua hi¢u chinh myc nudc tai 4 tram thang 10/2020.

Thoi gian kiém dinh muc nude tir Oh ngay 1/4/2021 téi Oh ngay 1/5/2021. Nhin chung két
qua kiém dinh muc nuée rat tot. Cac gia tri R» kiém dinh m6 hinh & cac tram dat tir 0,93 dén
0,98, cho thiy cac gia tri mo phong kha bam véi thuc do. Cac gia tri NSE rat tdt khi dao dong
trong khoang 0,80 dén 0,96. M6 hinh vé co ban d3 duge hoan chinh cho md dun HD dé chay
cho mé dun AD. Hinh 5 trinh bay cac két qua kiém dinh myc nu6c thang 4/2021.
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Hinh 5. Két qua kiém dinh muc nuéce tai 4 tram thang 4/2021.

3.2 Mé phong lan truyén mdn

Két qua hiéu chinh d6 min t&i wu v6i hé sé khuéceh tan (D) tir 70 &én 1000. Két qua hiéu
chinh cho mé hinh lan truyén min duogc trinh bay trong Hinh 6. Nhin chung két qua hiéu chinh
néng d0 man & murc chép nhan dugc, dao dong md phdng man tai cac tram khop voi dao dong
min cta sb liéu thuc do. Céac gia tri R? hiéu chinh ¢ 3 tram (Long Dai, Thu Thiém, Lai Thiéu)
dat tir 0,50 dén 0,77 va gia tri NSE hiéu chinh tai 3 tram dat tir 0,5 dén 0,75. Két qua hiéu chinh
khuéch tan dat két qua tét s& cho mo phong lan truyén ndng do cac chat chinh xac tai 26 song
sudi Binh Duong 14 co s& dé mé phong nong do cac chit cho module Ecolab.
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Hinh 6. Két qua hiéu chinh man tai 3 tram thang
4/2021.
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3.3. M6 phong hién trang chat lwong mirde

3.3.1. Hién trang chét luong nudec mua mua

Module Ecolab duogc hiéu chinh ti wu vé6i nhiéu thong s6: 0,29 gNH4/gBOD, 4,47
g02/gHN4, 0,009 gP/gBOD...

Module Ecolab mo6 phong néng dd cac chdt BOD, COD, NH4", NOs, PO4* vao thang 10
nam 2020. Phan trim sai s6 BOD (0,07—17,13%), COD (0,12-22,85%), NH4" (0,03—19,22%),
NOs~ (0,31-21,60%), PO4*~ (0,46-24,15%). Nhin chung, m6 hinh Ecolab mé phong kha t6t
ndng d6 cac chat vao mua mua, nhém nghién ctru tiép tuc danh gid kha ning moé phong cua
cac chét vao mua kho dé dam bao mé hinh chat lwong nuéc bén vimg theo thoi gian. Hinh 7
trinh bay két qua mé phong hién trang chét lugng nudc tir tinh toan trén mo hinh.

Dién bién BOD dao dong tir 2 dén 49 mg/l. Dién bién COD dao dong tir 4 dén 114 mg/l.
Dién bién NH4" dao dong tir 0,04 dén 21 mg/l. Dién bién NOs~ dao dong tir 0,1 dén 10 mg/l.
Dién bién PO43~ dao dong tur 0.1 dén 1 mg/l. Luu vyc ¢ néng dd cao nhét so véi 26 luu vuc
con lai: Subi Cat-Ba Lua (BOD, COD, NH4", NO3"), HT Rach Lai Thiéu—Vinh Binh (PO4*).

Két qua md phong chat lugng nude hién trang cho thay nhidu song sudi vuot QCVN 08—
MT:2015/BTNMT ¢t B, nhit la théng s6 NHs* va PO4*~ vuot chuan tai nhiéu kénh rach gan
khu cong nghiép. Thong s6 BOD va COD ¢6 2 luu vyce vuot nong do cho  phép. Thong 5O NH4*
co 18 luu vuc vuot nong do cho phep. Thong sd NOs™ tai 26 luu vuc déu trong ngudng ndng
do6 cho phep. Thong s6 PO ¢6 8 luu vuc vuot mbe cho phép. Két qua mo hinh cho thiy 4 Iuu
vuc c6 nong d6 vuot ngudng cao nhat 1a HT Lai Thiéu—Vinh Binh, Séng Thi Tinh, HT Rach

Ba H1¢p—Su01 Siép, Rach Chom Chém.
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Hinh 7. Hién trang chit luong nudc miia mua thang 10/2020 trén dia ban tinh Binh Duong: (a) BOD;
(b) COD; (c) NH4™; (d) NOs; (€) PO4>.

3.3.2. Hién trang chét lugng nudc mua kho

Két qua thang 4/2021 cho sai s6 BOD (0,39-18,58%), COD (2,20-21 ,71%), NH4" (1,11-
22,32%), NOs™ (0,45-19,65%), POs* (0,65-19,26%). Ecolab m6 phong kha tét nong do cac
chat vao mua kho, mo hinh da co thé chay cac kich ban xa thai. Hinh 8 trinh bay két qua mo
phong hién trang chat luong nurde tir tinh toan trén mé hinh.

Dién bién BOD dao dong tir 2 dén 35 mg/l. Dién bién COD dao dong tir 4 dén 83 mg/l.
Dién bién NH4" dao dong tir 0,02 dén 22 mg/I. Dién bién NOs~ dao dong tir 0,1 dén 13 mg/l.
Dién bién PO4>~ dao dong tir 0,1 dén 2 mg/l. Luu vuc c¢6 néng do cao nhat so véi 26 luu vuc
con lai: Rach Can Ném (BOD, COD, NOs-), Rach Bén Tric (NH4*), HT Rach Ba Hiép—Suéi
Siép (PO4>).
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3.4. Danh gid chdt heong miede theo WQI

Hinh 9 va Hinh 10 trinh bay ban ¢6 WQI mua khé va miia mua ctia hién trang va céc kich
ban cho 26 luu vyc tinh Binh Duong.

Ban db so sanh WQI thanh phidn hiru co va dinh dwéng theo céc kich ban trong muia mwa

Hién trang

1) Suéi Cat
2) HT Cham Sa - Vam Bing

Bén db hé théng séng sudi khao sat

2025H

6400000 6500000 660000.0 670000.0 680b00.0 690000.0 700000.0 7100000

Hinh 8. Hién trang chat luong nuéc mua kho
thang 4/2021 trén dia ban tinh Binh Duong: (a)
BOD; (b) COD; (c) NH4™; (d) NOs; (e) PO4>.

2025A

3) HT rach Ba Higp - Sudi Siep N
4} HT rach Cay Bang - sudi Tan Binh - sudi Cau Dinh
5} HT rach Lai Thigu - Vinh Binh
8) HT sudi B&n Van - Bdng 56 - B3 Lang - Ong T&
=151 ) - 7} HT sudi Cai .
1520\\\ o 8} HT sudi Bén - Binh Nham 0 5 10 20
o § --Hu‘yisn Diu Tiimazs 9) HT sudi S\U’aéﬂu‘ng Cau - rach Ba Co
JERA 10) Rach Bén Trac i da
2l 11} Rach Can Nom Chu dan
12) Rach Chém Chém Ranh gii tinh
13) Rach Xuy N& 2
/3 g 14) Séng Thi Tinh Ranh gidi huyén
s 15) Sug\ Bat wal
i Y 16) Sudi Cai Ligu
Huyan B Tan Uyen
o 17) sudj Cam Xe - - 10
7 g 18) Sudi Cat (DA Tiéng) 10-25
ThE XA Tan Uyn’ 19) Suéi Cau <
4 20) Sudi Gbm [ 25 - 50
TB- Thg DU Mgt 21) Suéi Dira CJs50-75
) 22) Sudl Gial B 75 - 90
A 23) Sudi H& DS
il . 90 - 100

24) Sudi Nuée Trong
25) Sudi Nude Vang

Hinh 9. Ban d chi s6 WQI mua mua cua

26) Sudi Tan Lol - Ving Gam - sudi Sau

hién trang va cac kich ban tai 26 luu vyec.



Tap chi Khi twong Thuy van 2022, 735, 12-25; doi:10.36335/VNJHM.2022(735).12-25 22

Ban db so sanh WQI thanh phén hitu cor va dinh dwéng theo cac kich ban trong mua khé
Hién trang 2025H 2025A

1) Sudi Cat
2) HT Chbm Sao - Vam Bling

3) HT rach Ba Higp - Suél Sigp N

4) HT rach Gay Bang - suéi Tan Dinh - sudi G4u Binh

5} HT rach Lai Thiéu - Vinh Binh

B6) HT 5uc‘)| Bén Van - Bang S6 - Ba Lang - Ong T&

7Y HT sudi Cai LI km
8} HT sudi Bén - Binh Nham 0 5 10 20
9) HT sudi Giira - Bung Cau - rach Ba Cé

10) Rach Bé&n Tric s 45

11) Rach CAn Ném Cha dan

12) Rach Chém Chém Ranh gigi finh
13) Rach Xuy N& :

14} Séng Thi Tinh Ranh gi&i huyén
15) Sugi Bat wal

16) Sudi Céi Ligu

17) sudl Cam Xe - - 10

18) Sudi Cét (Déu Tigng) I 0 -25

18) Sudi Cau ~

20) Suéi Cém [ 25 - 50

21) Sudi Da [ ds0-75

22) Sudi Giai - 75 -90

23) Sudi Ho Bé

24) Suéi Nude Trong I 0 - 100

25) Subi Nudc Vang
26) Sudi Tan Lei - Viing Gam - sudi Sau

Hinh 10. Ban d6 chi s6 WQI mua kho cua hién trang va cac kich ban tai 26 luu vyc.

Duya trén cac ban d6 WQI mua khé va mua mua cua 26 luu vuc, nhom nghién ctru chia
thanh 5 nhém WQI dé danh gia nguyén nhan 6 nhiém:

= WQI 10-25 (Do) Luu vuc bi 6 nhidm rét cao chii yéu boi ngudn thai cong nghiép va
nuéc mua chay tran, ngoai ra con ¢6 mot phan tai lwong thai sinh hoat 16n, thudc ving tap
trung nhiéu khu cong nghiép c6 tai lugng rat 16n

= WQI 25-50 (Cam) Luu vuc bi 6 nhiém cao cha yéu bai ngudn thai cong nghiép va
nudc mua chay tran, ngoai ra con 6 mot phan tai luong sinh hoat kha 16n, thudc ving tap trung
cac khu cong nghiép co tai luong 16n

= WQI50-75 (Vang) Luu vuc bi 6 nhiém trung binh, & mitc WQI chia lam 2 dang ving
6 nhiém: viing 6 nhiém do tai lwong 16n thai chin nudi va trong trot, ving 6 nhiém do tai luong
cong nghiép nho va mot phan nudc mua chay tran. Ngoai ra, con ¢6 mot phan tai luong sinh
hoat trung binh tap trung tai cac luu vuc thuoc WQI nay

= WQI 75-90 (Xanh 14) Luu vue bi 6 nhidm thap chu yéu boi tai luong ngudn thai chin
nuoi va tréng trot, ngoai ra c6 tai lugng nho sinh hoat.

= WQI 90100 (Xanh dwong) Luu virc 6 nhidm rét thap chi tai lugng nho sinh hoat hodc
chin nudi va trong trot.

Nhu vay, dua trén két qua phan ving theo WQI tinh toan hién trang va cac kich ban, co
thé thay cac hé théng séng Thi Tinh, Rach Ba C6-Bung Cau-Sudi Giita, Sudi Cat (BL), HT
Sudi Don-Binh Nham, HT Lai Thiéu—Vinh Binh, HT Rach Ba Hiép—Subi Siép, Rach Chom
Chém, Subi Tan Pinh—Cau Pinh—Cay Bang dang bi muc 6 nhiém dang bao dong, chii yéu boi
nguon thai cong nghiép va nudc mua chay tran, va mot phan tai lugng thai sinh hoat.

4. Két luan

Nhoém nghién ctru dd mé phong mé hinh thiy luc HD cho muc nude vao mua mua thang
10/2020 va muia kho thang 4/2021 & muc kha tét khi NSE va R2 dat trén 0,7 tai tram Bién Hoa,
Nha B¢, Tha Dau Mot, Phtt An. M6 phong mé hinh khuéch tan AD cho ndng ¢ mén vao thang
4/2021 & mirc chap nhan khi NSE va Ry dat trén 0,5 tai tram Long Pai, Lai Thiéu, Thi Thiém.
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Mo phong mo hinh chét luong nudce Ecolab cho 5 chit COD, BOD, NH4", NOs~, PO4* & mirc
kha t6t khi khéc biét mo phong so véi thuc té dudi 25% sai s6 cho thay kha ning mé phong
chét luong nudc cua mo hinh cho du é4n kha bam sat so véi thuc té va du tiéu chuin dé mo
phong cac kich ban phat thai tuong lai.

Kich ban phat thai nam 2025H va 2025A cho thdy, nong do thai ctia cac song sudi kénh
rach tap trung nhiéu khu céng nghiép Van c6 xu hudng tang so voi hién trang, tai cac luu vuc
it tap trung co s¢ cong nghi€p hon cho ndng do cac chat c¢6 giam nhung khong dang ké, cac
luu vuc c6 nong do vuot QCVN 08-MT:2015/BTNMT cot B van con kha nhiéu. Vi vay, dé
dam bao chat luong nude tai cac hé théng song subi rach dat quy chudn, can c6 cac bién phap
kiém soat ngudn thai va quan 1y nudc mat phu hop tai dia phuong tinh Binh Duong.

Bai nghién ctru con ¢6 han ché nhu pham vi nghién cttu chi trong 26 song, suéi, kénh, rach
tinh Binh Duong. Céc séng 16n nhu Séng Bé, Pong Nai va Sai Gon chua du dir liéu ngudn thai
dé c6 thé danh gia chinh xac.

Dong gop cua tac gia: Xay dung y tuong nghién cuu: N.D.T., T.B.D., N.T.T.L., N.Q.Q.,
P.D.M.H.L.; Lya chon phuong phap nghién ctu: T.D.D., N.T.T.L., N.Q.Q., P.BD.M.H.L.; Xt
Iy s6 ligu: N.D.T., PD.M.H.L.; Phan tich mdu: N.D.T., N.Q.Q., PP.M.H.L.; Liy mau:
N.Q.Q.; Viét ban thao bai bao: N.D.T., T.D.D.; Chinh stra bai bao: N.D.T.,N.T.T.L., T.D.D.

Loi cam on: Nghién ctru nay duoc thyc hién dudi sy tai tro cua dé an “Piéu tra, khao sat
xay dung co s¢ dir li¢u dé danh gia suc chiu tai va du bao chét lugng nudce cac kénh rach,
song, sudi trén dja ban tinh Binh Duong”. Bén canh do, tap thé tac gia tran trong cam on sy
giup d& cua tinh Binh Duong trong qué trinh khao sat do dac va thuc hién nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Abstract: Water quality pollution in rivers under industrial development and urbanization
is one of the issues that need attention in managing water resources in Binh Duong province.
The study assesses water quality in 26 river basins, streams, and canals in Binh Duong
province to explore the water quality situation and forecasts water quality changes in the
year of 2025. The water level calibration and validation results are pretty good with NSE
and R? above 0.7, and the results of calibration of salinity concentration are temporarily
acceptable with NSE and R? above 0.5. Calibration and validation results for water quality
(BOD, COD, NH4", NOs~, PO4*) show that the percentage error is less than 25% compared
to observed data. Model-based scenarios indicated that many sub-basins exceed the
allowable concentration threshold according to QCVN 08-MT:2015/BTNMT column B1,
especially the basins located near industrial parks, urban areas, some large agricultural and
livestock areas. The water quality indexes (WQI) calculated by the MIKE 11 model results
were further analyzed better to assess the pollution zoning of Binh Duong province.

Keywords: Mikel 1; Ecolab; Water quality; WQI; Basin.



