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Tém tat: Chat hmng niede dé thi la mot van dé méi noi 6 cde nwde dang phat trién do lwong nude thdi khéng dwoc
xue by tur cac khu cong nghlep va khu dan cuw dang mo rong nhanh chéng, Quda trinh cong nghiép hoa va do thi hoa da
thuc day nén kinh té cua cac tinh trén luu vuc song Bong Nai, nhung chat lwong nuoc ciin g bi suy giam nghiém trong.
Khi bién doi khi hau lam gza tang s xudt hién cuia cac dzeu kién khdc nghzet va cuoi cung la thay doi chat luong
nieée, di bdo chat luong nudc do thi gzup kiém sodt 6 nhiém mieée va bao vé sitc khoe con ngum dé phat trién ben
virng. Nghlen citu nay khao sat phan vmg cua chat heong meéc trong diéu kién bién doi khi hdu ¢ heu vuee song Pong
Nai sur dung mo hinh thiy dong lwec hoc két hop 1D-MI KE11 va 2D-MIKE21 va md hinh MIKE-Ecolab dé dinh  lwong
bon chi s6 méi treong, bao gom Oxy hoa tan (DO) Nhu cau Oxy Sinh hoa (BOD) Nitrat, Amoniac. Di liéu bt budc
cho mé hinh 1D bao gom luu luong thuong nguon hang gio tai ho Tri An va bon muee nude ha leu tai cdc tram ven
bién. M6 hinh 2D-MIKE21, duoc sv: dung dé mo phong chat hrong nudc tai khu viee do thi thanh pho Bién Hoa, dwoc
cung cap boi 24 nguon dzem 6 nhiém (nha may va khu cong nghzep) Ket qua mé hinh cho thay 0 xu hudng gia tang
tong thé vé cdc thanh phan héa hoc va ty 1é 6 nhiém ¢ luu vuee song Dong Nai va thanh phé Bién Hoa bdt chap cac
no lye xir ly nudc thai. Cac nghién ciu mo hinh hoa sau hon la can thiét dé hiéu tac dong ciia nhung Zhay doi trong
tuong lai do khi hdu va phat trién doi voi dong lyc 6 nhiém trong khu vuee, khi cac hogt d‘ong giam sat va kiém tra ciia
chinh quyén thanh phé can tiép tuc dé dam bdo rang phat trién kinh té khong dén dén cac thiét hai vé méi trieong.
Tir khéa: Chdt lwong nuée, MIKE 11, MIKE21-Ecolab, Luru viec Pong Nai.

Summary: Urban water quality is an emerging water problem in developing countries as a result of increasingly
untreated discharges from rapidly expanding industrial and residential zones. Industrialization and urbanization have
boosted the economy of the provinces in the Dong Nai river basin, but the quality of water is also deteriorated
drastically. When climate change has caused the increasing occurrence of extreme conditions and eventually the
deterioration of water quality, the prediction of urban water quality helps control water pollution and protect human
health for sustainable development. This study investigates water quality responses to climate change in the Dong
Nai river basin using a coupled 1D-MIKE11 and 2D-MIKE21 hydrodynamic model and MIKE-Ecolab model to
quantify four environmental indicators, including Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD),
Nitrate, Ammonia. Forcing data for the 1D model include hourly upstream discharge at the Tri An reservoir and four
downstream water levels at coastal stations. The 2D-MIKE21 model, which is used to simulate water quality in the
urban area of Bien Hoa city, is fed by 24 pollution point sources (factories and plants). Modelling results reveal that
there is an overall increasing trend in chemical components and pollution rates in the Dong Nai river basin and Bien
Hoa city in spite of wastewater treatment efforts. Further modelling studies are needed to understand the impact of
future changes owing to climate and development on pollution dynamics in the region, when monitoring and
inspection activities of municipal authority should continue to ensure that economic development does not result in
environmental damages.

Keywords: Water Quality, MIKE 11, MIKE21, Ecolab, Dong Nai River.
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Séng Pong Nai c6 chidu dai 437 km véi dién
tich luu vuc 1a 40.680 km?, dung thir ba sau
Pong bing song Hong va dong bang song Ciru
Long, dong chay bét ngudn tir viing doi cao phia
Bic tinh Lam Dong [1]. Hé théng song nay bao
gbém dong chinh Pong Nai va 4 phu luu 16n 1a
song La Nga ¢ phia dong, song B¢, song Sai
Gon va sdong Vam Co ¢ phia tay (Hinh 1). Tong
luong dong chay trung binh hang ndm cua luu
vuc song Dong Nai 1a khoang 37 ty m® nudc
[2]. St dung nude tir song Pong Nai 14 nhu cau
rat cao dé sinh hoat (19 triéu nguoi), tudi cho
dat nong nghiép (hon 22.000 km?) va phat dién
(2380 MW) va dam bdo x4 ra moi truong 276
m/s [3].

Gan day, su phat trién nhanh chong cua cac hoat
dong cong nghiép bao gdm 103 khu cong
nghiép voi téng dién tich 10.200 ha tao ra ap luc
16n vé nhu cau nudc va xu 1y nude thai. Nhu
cau nude du kién s& tang 1én 630.000 m® mdi
ngay vao nam 2020 cho cac khu cong nghiép va
dan sb din dén 6 nhiém ngudn nudc rat 16n can
phai xu 1y trude khi xa ra song [4]. Hé thong
song ngodi trén luu vue Pong Nai di bi 6 nhiém
nghiém trong do mot sd luong 16n cac ngudn
diém tir cac nha may cong nghiép. Tam quan
trong cua viéc xa nudc thai ddi véi nganh dét
may, san Xuat gidy va san xut thuc pham [4].
Tinh trang 6 nhiém nudc & ha luu véi ndong do
chat hitu co va chét ran lo limg cao [5]. Pac
biét, tinh trang 6 nhiém ngudn nudc cang
nghiém trong vao mua kho do kha ning tu loc
ctia cac dong séng [6]. Vi vay, dinh lugng chat
lwong nudce luu vuc song Dong Nai 14 rat quan
trong dé nang cao niang luc quan 1y tai nguyén
nudc va bao v¢é¢ mdi truong. Bai bao nay mod
phong chét lugng nudce trong diéu kién bién dbi
khi hau & luu vyc séng Pong Nai sir dung mo
hinh thay dong luc hoc 1D-MIKE11 va 2D-
MIKE21 két hop va mo hinh MIKE-Ecolab dé
dinh luong bén chi s6 méi trudng, bao gdm Oxy
hoa tan (DO), Sinh héa Nhu cau oxy (BOD),
Nitrat, Amoniac. Bai bdo nay 1a mot phan cua
du bao thoi gian thye cua du an chét lugng nude

lru vuc song Pong Nai. Cac chi s khac nhu
nhiét do (T°C), tong chét ran lo limg (TSS)
duoc dua vao md hinh dé mo phong va xem nhur
yéu té anh huong.

U Gan .+.

THEN IRING

Hinh 1: Khu virc nghién cizu va hé thong soéng

2. PHUONG PHAP VA DU LIEU
2.1. Phwong phap

Trong nghién ctru nay, chung toi 4p dung mo
hinh két hop 1D-MIKE 11 va 2D-MIKE 21 dé
mo phong thuy dong luc hoc, moé hinh Ecolab
dé mo phong chat lugng nudc v6i 4 chi sb moi
truong. Phan két qua md phong MIKE 11
duge sir dung lam dau vao cho mé phong
MIKE 21 khu vyc Bién Hoa. Tinh toén chat
lugng nuéc chay dong thoi véi mo-dun thuy
dong luc hoc. So dd quy trinh duoc tinh toan
nhu trong Hinh 2. M6 hinh 1D va 2D c6 cac
md-dun khac nhau bao gom thity dong luc hoc
(HD), d6i luu — khuéch tan (AD), chét lugng
nude (WQ), van chuyén tram tich va chit dinh
dudng [7]. MIKE 21 giai s6 bang phuong
trinh Navier-Stockes cho chét 1ong khong nén
duoc két hop v6i gia thuyét Boussinesq va cac
gia dinh vé ap suat thuy tinh. Ludi phi cau trac
cho phwong phéap phan tir hitu han dugc phat
trién dé chia nhé mién nghién ctru va tinh toan
diéu kién thuy dong luc hoc [8]. Viéc sir dung
md hinh toan 1 chiéu cho khu vuc rong 16n
]am bién dau vao cho mé phong 2 chiéu ¢ khu
vuc nho hon 1a muc tiéu cua nghién ctu nay
dé dam bao cac yéu té thuy vin, thiy lyc trén
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toan luu vuc. Céc cong thuc tinh todn trong 2
mo hinh dugc miéu ta chi tiét trong tai liéu

e ™\
| - Dirliéu mat cat, '
- DU liéu khi tuong thiy van,
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huéng din cia DHI [7] va nhiéu nghién ctru
trude day.

- Tao lwdi tinh toén 2D,

- D liéu thily triéu tai Vang Tau, - D& ligu dja hinh day song,

- Xa chét thai tir cac ngudn diém, - X@ chat thai tir céc nguon

- Xa tai HA Tri An diém.

- Céc thong s6 chét lugng nuéc (DO, 7
| Tp, BOD, NH,, NO, va TSS). )
. 4 Hiéu chinh | Kiém dinh

Hiéu chinh | Kiém dinh Vs -
v - M& hinh thuy déng luc hoc

@ S A e b 2D (HD

= MO hinh Enly ddng e hoc 1D (HD), L en e 1 2 i~ upbh

- Sy @6 luu — khuyéch tan (AD), (WL.Q WQ) (AD)

- Tai Ecolab, | -Tai Ecoleb

(Mike Hydro River HD, AD, Ecolab)

\(Mike 21 FM HD, AD, Ecolab) )

Hinh 2: So d6 tinh toan cho nghién cizu

2.2. Thu thap dir li¢u

Dit liéu vé lvong mua duogc thu thap tai 8 tram
(Thu Buc, Cat Lai, Long Thanh, Nha Be, Bién
Hoa, Lac An va Tan UGc) trong 10 nam tir 2005
dén 2015. S6 liéu muc nudc tai Viing Tau, Bién
Hoa, Tram Nha Bé tir 2005 - 2015 va sb liéu luu
lugng tai cac tram Tri An, Ta Lai, Phudc Hoa
2005 - 2015. Mit cat va dja hinh séng duoc cap
nhat s liéu do ndm 2013 véi 43 nhanh va 616

mat cat.

Dit liéu chat lugng nudce: D 1iéu thu thap bao
gém pH, TSS, B6 man, Bb§ duc, DO, COD,
Nitrat, Amoni tai ranh gidi (Tram Tri An) va
tai vi tri hiéu chuén (Tram Nguyén Van Tri).
Dt liéu xac thuc va xac minh: Dir li€u muc

nudc va dit lidu chat luong nude duoc 13y tir
tram Nguyén Vin Tri, 1a dir liéu do thoi gian
thuec.

Luu luong bo sung trong Iuu vye tir lugng mua
dong gbép vao song chinh dugc mé hinh hda
bang mo hinh mua - dong chay lugng (NAM).
Do anh hudng cua thity tridu, khong c6 sin di
liéu dong chay thuc té dé hiéu chinh mé hinh
NAM. Do d6, chung t6i st dung dong chay ¢
thuong luu hd Tri An c6 dic diém thuy van
tuong tu khu vic nghién ciru va sé liéu luong
mua dugc thu thap tai hd Tri An dé hiéu chinh
mo hinh. M6 hinh NAM da duogc hiéu chinh va
thtr nghiém véi dir liéu vao nam 2013 nhu cac
thong s sau trong Bang 1.

Bang 1. Céc thong sé di hiéu chinh ciia lwong mwa - mé hinh dong chiy (NAM)
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Hinh 3: M6 phong va do dac dong chay
dau ra tai ho Tri An

3. MO HINH THUY LUC VA CHAT
LUQNG NUOC

3.1. M6 hinh thity lwc 1D-MIKE 11 and 2D-
MIKE 21

Chung t6i dd lya chon 1D-MIKE 11 dé mé
phong ché @6 thay luc trén toan luu vuc sdng
Pong Nai va 2D-MIKE 21 va Ecolab dé mé
phong lai co ché thay dong luc va chét luong
nuée & khu vure nho thanh phé Bién Hoa.

3.2. Mang lwéi cho mé hinh thay lwc

Khu vuc nghién ciru 1D-MIKE 11 bao gom gan
nhu séng Pong Nai, tir hd Phude Hoa va Tri An
vé phia thugng nguén dau ngudn (Hinh 4). Ho
Tri An ¢6 luu vyc tir cao nguyén Lam Vién va
Di Linh. Luu vuc nam trén dat cua 6 tinh:
PakLik, Lam Pong, Binh Phudc, Pong Nai va
Binh Thuén, dién tich luu vuc khodng
15400km?. Luu lugng xa qua ho ra song Pong
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Nai cht yéu qua tua bin va 8 dép tran v6i bé
rong 15m. HO Phudc Hoa ndm trén song Bé,
con ¢6 luu vue nam trén dét cua 6 tinh nhu hd
Tri An. Dién tich luu vuc khoang 5.200 km?.
Khi van hanh binh thuong, véi lit dudi 4200
m®/s s& x4 lii qua dap tran chinh dai 190m. Hé
thong séng Pong Nai bao gdm dong chinh
Pdng Nai va 4 phu luu 13 séng La Nga, song
Bé, sdng Sai Gon va séng Vam Co O ha luu
song Pong Nai c6 mang ludi song rach kha day
dac, chiu anh hudéng cua thuy triéu tai 4 cira
song (Hinh 4).
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Hinh 4: H¢ thong song cho mé hinh MIKE 11
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Hinh 5: Kich thuéc hedi va dia hinh ddy mién nghién cizu 2 chiéu
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Diéu kién bién cho 1D-MIKE 11

Bién thuong ngudn: La bién dong chay tir cac
hd Tri An va Phuéc Hoa. Bién ha luu: muc
nudc quan tric tai tram thuy van Xoai Rap va
Thi Vai. Bién Dong Tranh va Long Tau duoc
ndi suy tuyén tinh tir tram Xoai Rap va Thi Vai.
Luu lwong ngudn diém thu duoc tir 24 tram do
la xa thai tor cac khu cong nghiép (Formosa,
Vedan, HS Nai, Nhon Trach, Go Dau.. .) duoc
bd sung vao md hinh.

Diéu kién bién cho 2D-MIKE 21: C6 2 bién trong
mo hinh 13 Iuu lugng luu vuc (thugng luu) va
muc nudc (ha luu). Dir lidu bién dau vao duge
trich xuét tr mo hinh MIKE 11 da duogc chay
trude d6. Bude thoi gian d6i véi mo hinh thiy luc
(HD) 1a At = 1 phut; bude thoi gian cho modun
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d6i luu - khuyéch tan (AD) 1a At = 30s.
3.3. Higu chinh va kiém dinh cac md hinh

Chung t61 da hi¢u chinh m6 hinh MIKE 11 cho
muc nudc tai tram Bién Hoa trong ba thang
(01/02/2015 dén 01/05/2015). M6 hinh MIKE
11 da duoc hiéu chinh bang cach diéu chinh hé
s6 Manning cho ba con séng trong pham vi
0,022 - 0,033. Chung t61 xac nhan myc nudc tai
tram Bién Hoa trong 3 thang tu ngay
01/09/2015 dén 01/12/2015. Két qua cua hiéu
chinh va kiém dinh twong tmg 1a NASH = 0,90;
R? = 0,92, NASH = 0,89; R? = 0,90. Két qua
nay rat phu hop vai dir lidu quan sat. Viéc higu
chinh va kiém dinh duogc thuc hién theo phuong
phap thtr dan sai s6 dé dat dugc két qua mong
doi tot nhat cho mé hinh.
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Hinh 6: Muc nuwdc hiéu chinh tai tram Bién Hoa tir 01/02/2015 to 01/05/2015
(NASH = 0.90 R?>= 0.92)
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Hinh 7: Kiém dinh muc nuée tai tram Bién Hoa
trong 3 thang 01/09/2015 to 01/12/2015 (NASH = 0.89, R? = 0.90)
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4. KET QUA VA THAO LUAN

M6 hinh 2D-MIKE 21 mé phong chat lugng
nuéc v6i 4 thanh phan DO, BODs, NH4 va
NOs. Cac két qua tinh toan va mo phong vé
chat luong nudc cho thay sy thay do6i trong
khong gian cta nong do va sy thay doi theo
chiéu doc song (Hinh 8 & 9). RS rang 1a DO
va BODs & khu vuc thugng ngudn cao hon
dang ké so v6i phan ha lvu (Hinh 8) va ndng
d6 DO va BOD giam dan theo khong gian tir
thuong nguén dén ha luu. Nguoc lai, néng do
NHz va NO3 ¢ thuong ngudn nho hon & ha
lru. Tuy nhién, ndng d6 NH4 va NO3 ting
dan ¢ phan ha luu do dong chay 16n bdi cac
nguén diém dic biét néng d6 rit cao ¢ nhanh
song cong voi nhiéu nha may héa chat (Hinh
8&9).

HOL. BOD [yt

1O2000
Iml

896000 G000 100000

Q4062013 090000 Time Siep 84 of 120

Két qua nay cho thiy, khu vyc thuong ngudn
tap trung rat nhiéu ngudn xa thai tir khu cong
nghiép nén ham luong cc chat 6 nhiém cao
cling nhu cac chi s6 DO, BODs rat 16n. Nhung
cac chit 6 nhi®m bj hoa tan va pha lodng dan tir
thuong luu vé ha luu. TUr hinh 8, ching ta c6 thé
quan sat duge ¢ nhanh song cong thi nhu cau
oxy sinh hoa (BOD) va oxy hoa tan (DO) thap
hon trén song chinh. Do dac trung thuy luc va
van chuyén cac chat 6 nhidém vao nhanh song
nay kho khan hon tir thuong luu xudng nén 2
chi s nay thap (Hinh 8). Tuy nhién, nhanh song
nay do kha ning luu chuyén va trao ddi thap
hon dong chinh nén ham luong Amonia va
Nitrate lai cao hon, do qua trinh tu dong va van
téc dong chay thap, lam cho né tré nén giau
dinh dudng va c6 thé giy ra hién twong phu
dudng.
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Hinh 8: Phan bé khdng gian cia 4 chi tiéu chdt lwong mieéc
(BOD, DO, Ammonia, Nitrate) cho khu vic Bién Hoa

Hinh 9 cho théy su bién ddi theo chiéu doc cua
DO, BOD, NH4, NO3 doc theo séng. Co thé
thdy DO va BOD giam dan tir thuong ngudn
xuéng ha luu tir 8,35 mg/1 dén 8,05 mg/l ddi vai
DO va 1 mg/l &n 0,8 mg/l d6i véi BOD trong
khi NH4 va NOs tang nhanh va dat 0,035 mg/I1.

va 0,008 mg/l, twong Gng. Piéu nay co thé Iy
giai réng, cang vé ha luu thi su tich tu cac chat
6 nhiém nhu Amonia va Nitrate ngay cang 16n
do khong c6 sy trao ddi hoa tan hodc c6 ngudn
xtr 1y nhitng chit nay. Piéu nay c6 thé dan dén
rui ro phi dudng (tang muc d¢ dinh dudng) &
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khu vyc ha luu, tao nén céc hién tugng tdo nd
hoa. Tuy nhién, qué trinh din bién hoa hoc cta
cac chét trong nudc va su twong tic voi cac chét
khac t6n tai trong nudc ciing nhu hoat dong

| KHOAHOC CONG NGHE
phan hiy va sir dung cac chit nay boi vi sinh
vat, tdo va cac loai cay phu du chua dugc mo
phong mot cach chinh xac, vi day la qua trinh
sinh-ly-hoa phirc tap.

Hinh 9: Si thay doi theo chiéu doc ciia DO, BOD, Nitrat, Amoniac doc séng

5. KET LUAN

Mo phong chat lugng nude luu vuc séng Pong
Nai véi cac khu cong nghiép rat nang dong, 1a
mot nhi€ém vu quan trong ddi véi viée quan ly
chit lugng nudc hiéu qua. Nghién ciru nay da
cd ging xdy dung mot s6 mé hinh mé phong

thuy luc va chat luong nuéc dé danh gia 6
nhiém nuéc trong hé thong song Pong Nai. Mo
hinh thuy lyc va chat lugng nuéc két hop 1D-
MiIKE va 2D-MIKE21 va Ecolab dé mo phong
ndéng d6 chit lugng nudc séng cho cac bién
trang thai nhu DO, BOD, NHy, va NOs. Nghién
ctru nay sir dung muc nudc quan tric va dir lidu
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chat luong nudc dé hiéu chinh va kiém dinh mo
hinh trong mua kh6 nim 2015 va kiém tra chét
lwong nude séng trong mua kho nam 2016. Két
qua cho thdy mirc do phu hop cao trong pha va
bién d6 gilta muc nude quan tric va mo phong.
Két qua tinh toan ndng d6 DO, BOD, NHg, NO3
tai thanh phd Bién Hoa c6 hé sb twong quan cao

& ché d6 thuy triéu thip va cao. Bai bao nay l1a
mot phén cua du an 16n du béao thoi gian thuc
chat luong nude luu vire song Pong Nai. Viée
nghién ctru sdu hon vé anh hudng cia bién d6i
khi hau dén chit lugng nude dang duoc tién
hanh trong cic budc tiép theo.
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