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Tém tit: Luu vuc song Sai Gon - Dong Nai c¢6 hé théng song va kénh rach day dic, tuy
nhién, phan 16n cac song va kénh rach nay da va dang bi 6 nhiém nghiém trong do nudc
thai tir hoat dong sinh hoat cling nhu tir cac khu cong nghiép/khu ché xuét. Diac biét 1a khu
vuc kénh rach va ving ha luu song Sai Gon - Pong Nai chay qua dia phan thanh phd Hb
Chi Minh. Bai b4o nay tap trung danh gia chét lugng nude mat khu vuc ha lyu cta hé
thong song Sai Gon - Pong Nai 14 ving cira bién vinh Péng Tranh co xét toi diéu kién
bién d6i khi hau bang moé hinh MIKE 21 FM Ecolab. Két qua cho thiy, cac song, kénh
rach gan ndi d6 cu thé & doan song Nha Bé va Vam C6 Pong co chat lugng nude thap, cac
chi tiéu hau nhu & mic x4u trir NH4* va NO3', ving ctra bién ¢ chét lwong nude & muc
t6t. Ngoai ra & kich ban bién doi khi hau RCP4.5 cho niam 2025 nong d¢ ting nhung
khong déng ké tai cac song 16n nhu Nha Bé, Vam Co Déong.

Tur khéa: M6 hinh MIKE 21FM Ecolab; Chi s chat luong nudc; Song Sai Gon - Pong
Nai; Bién di khi hau.

1. Giéi thi¢u

Trén thé gidi, viéc danh gia chat lugng nudce song di c6 nhiéu cong trinh nghién ctru va
dugc phan theo cac huéng nghién ctru khac nhau nhu quan tréc, phan tich chit luong nudc
(CLN), str dung md hinh tinh. Hién nay, ngoai nghién ctru CLN bang phuong phap truyén
thong nhu quan trac, _phan tich danh gia chat luong méi truong nude con cd nhidu tmg dung
két hop giira quan trac, thuc nghiém véi mo hinh toan hién dai [1, 2].

Trudc thap nién 1960, TPHCM hau nhu khéng gap phai van dé 6 nhiém ngudn nudc;
tuy nhién, hé qua cua cic hoat dong kinh té-xa hoi, qua trinh do thi hoa nhanh, manh khong
di doi phat trién ha téng co s¢ da lam CLN song, kénh, rach do thi suy giam, tinh trang 6
nhiém, mui khé chju dién ra kha rd tir thap nién 1990. Sau qué trinh d6 thj hoa nhanh tir sau
giai phong, dién tich va dan s6 d6 thi di ting gan gip d6i véi sy mé rong clia cac quan,
huyén méi. Phan 16n cac quan/huyén cua thanh phé (1,3, 5, 10, 11, Binh Thanh, Thu buc)
dang d6i mat voi thyc trang 6 nhiém nuée thudong xuyén, c6 murc rui ro 16n do van nan xa
nudc thai va rac thai cua rat nhiéu cdc xudng san xuat, nha may, khu céng nghiép cing véi
ap luc gia tang dan sO trong khi dién tich cac cong trinh cong cong, kénh, rach ngay mot thu
hep. Va thuc te cac song ngoi, kénh rach ving ha luu song SG-DN da phai chiu stc ép vé
mdi trudng rat 16n tir khu vue TPHCM. Nghién ctru [3] da thim do kha ning xir Iy nudce
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trong kénh Tham Luong bang tio va cac sinh vat co trén dia ban TPHCM. Nghién ciru [4]
tap trung vao su bién dong ham luong oxy hoa tan (DO). Tac gia [5] da nghién curu céac co
so 1y thuyét vé thong s bién doi khi hau (BDKH), mdi truong va téng hop cac cong trinh
nghién ciru trong va ngoai nudce lién quan dén cac thong s6 BDKH, moi trudng.

Cong tac quan trac chat lwong moi truong nédi chung va CLN noéi riéng do Trung tim
Quan Tric va Phan tich méi truong - Chi Cuc bao vé méi truong truc thudc S¢ Tai nguyén
Méi trudng TPHCM thuc hién, hién nay hé thdng quan tric chét lugng méi truong nude
cia TPHCM c¢6 15 tram quan tric cua cac kénh, rach chinh trong n6i thanh, tdn suit quan
trac ndm 2001 dén 01/2005, 12 02 lan/ndm vao mua kho (thang 4) va mua mua (thang 9).
Tur thang 01/2005, quan tric CLN kénh, rach ndi thanh ting tin suét tir 02 lan lén 04
lan/nam (vao cac thang 2, thang 4, thang 9 va thang 11). Tir naim 2014 dén nay, quan tric
chat lugng nudc mot thang/1an va quan tric bun day 01 quy/lan.

MIKE 21FM 14 goi phan mém mo phong dong chay mit thoang 2 chiéu, séng, chuyén
tai tram tich, hinh thai va cac qua trinh méi truong. Giao dién than thién véi ngudi st dung,
tinh toan nhanh chong va tin cy trong mo phong da l1am cho MIKE 21FM déng moét vai tro
quan trong trong cac mé hinh ¢ dat lién, ving bo blen va ngoai khoi. M6 dun truyén tai
khuyéch tan (AD) c6 chirc ning tinh toan sy lan truyén cta cac chat huyén phu hoic hoa
tan (phan huy) dudi tdic dong cua dong chdy. Phuong trinh co ban trong mé dun nay la
phuong trinh truyén tai khuéch tan. Trong nghién ctru nay, bai toan cé lién quan dén céac
chu trinh sinh hoa, do d6 khéng chi sir dung mé dun truyén tai khuéch tan ma con phai két
hop véi mo dun sinh hoa (Ecolab) dé giai quyét van dé [6,7].

2. S6 liéu sir dung va phwong phap nghién ciru
2.1. Pham vi nghién curu

Pham vi tinh todn thuy luyc la luu
vie song Sai Gon - Pong Nai, bao gom
song Sai Gon (sau hd Dau Tiéng, tir Thu
Dau Mot) nhap luu song Pong Nai (sau
hd Tri An, tir Bién Hoa) tai nam Cat Lai |
tao thanh song Nha Bé. Tur cudi Phu
Xuan, huyén Nha Be, dong chinh chia ra
song Long Tau phia td ngan va song
Soai Rap phia hitu ngan, nhan nudc
song Vam Co trudc khi d6 ra vinh Pong
Tranh. D6 vao vinh Pong Tranh con c6
song Pong Tranh -ndi lién cac song rach A e
nhé & phan tdy huyén Can Gid. Song NSRS N SRS a4
Long Tau cung vaGi cac séng Go Gia, , ) ¥ NS
song Thi Vai, song Théu, song Cai Mép & ?/
(6 phia dong huyén Can Gio va cic o ) ? 1y 1§ 116,000
huyén Nhon Trach, Long Thanh - tinh e Bl e e
Pong Nai, huyén Tan Thanh - tinh Ba S
Rla Vung Tau) dd vao vinh Ganh Rai, Hinh 1. Pham vi tinh toan thuy lyc.
roi d6 ra Bién Pong qua mit cit Nghinh
Phong - Pong Tranh (Hinh 1) [8,9].

Bién Ding

2.2. 86 liéu sir dung

_Dit ligu kich ban bién doi khi hau va nu6c bién dang dugc ké thira tir bai bao Lé Ngoc
Tuan (2017) va c6 tham khao kich ban BDKH ndm 2020 cia BTNMT. Theo RCP 4.5, dén
ndm 2025 muce tang nhiét d§ dao dong khoang 0,45-0,80°C so v&i nhiét do giai doan 1986-
2005. Lugng mua trung binh nam tdng dan, muc gia tang luong mua khoang tur 7,6-10,4%.
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Muc nudc bién tai khu vic ven bién TP.HCM ting dan qua cac nam ciing nhu cac kich ban
vé su gia ting ndéng d6 khi nha kinh trong khi quyén. Dén 2025 ting khoang 12cm so voi
giai doan 1986-2005. Bén canh d6 nghién ctru thu thap cac thong sb tir cac tram bién va
tram hiéu chinh mo hinh chét luong nude dé cap ¢ bang 1.

Bang 1. Cac tram bién va tram hiéu chinh mé hinh chat lugng nuéc.

STT Théng sb Tram bién Tram hiéu chinh
1 BODs Nha Bé
2 TSS Tén Thanh
3 NOs Viing Tau
4 DO Cai Mép
5 PO Ddng Tranh
6 NH,* Nga Bay

2.2. Phuwong phap nghién curu

Phwong phdp ldy mdu va phén tich mau: Nghién ctru ké thira két qua phan tich, 1ay
mau thyc do tir Chi cuc Bao vé Moi trudng (S6 TN&MT TpHCM) nam 2019 [10,11].

Can ctr co s& khoa hoc trong viée xac dinh va Iya chon vi tri 1y mau, tinh hinh thuc té
vé hé théng quan tric chat luong nude mat hién co tai dia phuong, yéu cau danh gia cua bai
bao, nghién ctru dé xuat 1y mau bd sung nhu sau:

« Trung tim khu vyc nghién ctru: 15 mau (budc nhay 5km/mau) x 2 dot triéu (chan
triéu + dinh tridu) = 30 mau (Hinh 1). Véi cac thong sb: nhiét o, pH, DO, SS, NH4*-N,
POs*-P, NOs-N, Coliform, TOC.

« Tai cac vi tri phuc vu kiém dinh mé hinh CLN (Hinh 2): 5 vi tri x 1 mau/h x 24
h/ngay x 2 ngay dém = 240 miu. V&i cac thong sd: nhiét d6, DO, SS, NHs*-N, PO4*-P,
NO3-N, Coliform.

Thoi gian 14y mau: vao mua kho (v6i myc tiéu danh gia kha nang tiép nhan) tham khao
theo thong tu s6 76/2017/TT-BTNMT.
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Hinh 2. Vj tri quan tric chat luong nudc mit.

Phurong phdp khao sdt, do dac thity vin phuc vu mé phong CLN: Bai bao ké thira mang
ludi tinh toan tir cac nghién ciru trude dy, theo do, nhu cau do dac thuy vin phuc vy kiém
dinh mé hinh bao gém: Po muyc nude H (cm), luu lwong Q (m%/s) tai 03 tram dé hiéu chinh
va kiém dinh mé hinh [12].

Ngoai ra, s6 liéu quan tric tai 15 tram thuy vin (do Trung tdm Quan tric Méi truong
do dac) trong khudn kho chuong trinh quan tric thuy van trén luu vuc séng Sai Gon - Pong
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Nai tai TpHCM ctia Chi cuc Bao vé Méi trudng (S6 TN&MT TpHCM) ciing dugc ké thira
phuc vu tinh todn: Phi Cuong, Binh Phudc, Phi An, Hod An, Cat Lai, Nha Be, Binh Dién,
Tam Thén Hiép, Vam Sat, Vam Co, Ben Stc, Thi Tinh, Bong Tranh, Nga Bay, Cai Mép.
Do dac s6 liu myc nude va s6 liéu chat lwong nudc bd sung trong 1 dot (mua kiét,
cung voi thoi diém 1ay mau nuéc mat), trong 48h lién tuc (mdi gio do 1 sb liéu) cung thoi
diém do dac tai 15 tram thuy van néu trén nham dong bo dir lidu [13,14].
@ Tram do thiy vin bb sung

A Tram thiy vin ké thim
B Tram do CLN bé su

SHoichMinh City,

Hinh 3. Vi tri tram do thity van va chit lugng nudéc.

Muc nwéc triéu
cdc tram thuy

- o Lwu hegng thai,
van, hai vin

vi tri nguén thai,

Luru lrgng dong diem thai
chay tir cic hé [—
chita
So d6 mang lwéi _ ¥ _
thuy lhrc hem viee Mé hinh thuy ' Mé phéng chit |
Sai Gon-Péng hre Mike 21 FM + heong nwée €
Nai chi tiét cho (HD) (Ecolab)

ving ha hru

Két qui mo

Nong dd cac chait

Pia hinh DEM hone chit 6 nhiém:
long séng leu | — ]"m:nﬁ ) DO,NH,",NO,,
vire SG-DN _ . Coliform...

Hinh 4. So db khéi thé hién cau tric nghién ciu.
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Phuwong phdap mé hinh hoéa: Phuong phap mo hinh héa la mdt trong nhitng phuong
phap nghién ctru chinh dugc 4p dung trong bai bdo nham muc dich tinh todn ché do thuy
van, thiy lyc va lan truyén chat 6 nhidm tir thwong ngudn ra dén cira séng - tao co s& cho
viéc tinh toan tong tai luong t6i da hang ngay (TMDL) dudi anh hudng cua cac hoat dong
kinh té - x& hi va Bién doi khi hgu [15,16].

MIKE 21 1 géi phan mém hang dau thé gidi trong viéc moé phong dong chay mait
thoang 2 chiéu, song, chuyén tai trAm tich, hinh thai va cac qua trinh moi truong. Su két
hop cua giao dién than thién voi1 nguoi st dung, tinh nhanh chéng va tin cay trong hoat
dong mo phdéng da l1am cho MIKE 21 dong mdt vai trd quan trong thyc sy trong cac md
hinh & dat lién, ving bo bién va ngoai khoi.

Pham vi tinh toan: Tinh tir bién Bién Hoa va Thit Dau Mot ra dén cira bién (Hinh 5).

Thoi gian tinh toan: hién trang (nam 2019), kich ban BDKH nam 2025 (RCP4.5) phuc
vu tinh toan thuy luc, module sinh thai Ecolab.

Thoi doan tinh toan: phuc vu qua trinh so sanh s6 liéu thuy luc va chét luong nudce
thuc do va tinh todn trong do6 thoi gian hiéu chinh mé hinh thuy luc 1a thang 3/2017, thoi
gian kiém dinh 14 thang 4/2019.
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Hinh 5. (a) Ban d6 dia hinh day song khu vuc nghién ctru cho mé hinh Mike 21FM; (b) Chia luéi
tam giéc cho khu vuc tinh todn va bién tinh toan trong mé hinh Mike 21 FM.

Phuwong phap tinh toan chi s6 chat lwgng nude WOI: Chi s6 chat lugng nudc (WQI) 1a
mot chi s6 dugc tinh toan tur cac thong s6 quan trac chat luong nudce, dung dé mo ta dinh
luong vé chét luong nudc va kha ning stir dung ctia ngudn nude do; duoc bleu dién qua mot
thang diém. Thang do gia tri WQI dugc chia thanh cac khoang nhat dinh, mdi khoang tmg
v6i 1 murc danh gia chat lugng nuéce nhat dinh [17, 18] Cong thirc tinh toan WQI:

WQI = =2 155 WQl, x 352, WQl, x WQL| /3 (1)
Trong d6 WQI, 1a Gia tri WQI d tinh toan ddi voi 05 thong so: DO, BODs, COD, N-
NH4*, P-PO4*; WQIy 12 gia tri WQI d3 tinh toan dbi voi 02 thong sb: TSS, d6 duc; WQl:
Gia tri WQI da tinh toan d6i v6i thong sé Téng Coliform; WQIp 12 gia tri WQI di tinh
toan dbi v6i thong s6 pH.
Sau khi tinh toan dugc WQI, st dung bang xac dinh gia tr1 WQI tuong tmg v61 muc
danh gia chét lugng nude dé so sanh, danh gia, cu thé trén bang 3 [19,20].

Béng 3. Cac mic VN_WQI va su phu hop véi muc dich st dung.

Khoang gia tri WQI Chit lwgng nuée Thang mau
91-100 Rét tot Xanh nuée bién
76-90 Tt Xanh |4 cay
51-75 Trung binh Vang
26-50 Xau Da cam
10-25 Kém Do

<10 O nhiém ning Nau
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3. Két qua va thio luin
3.1. Hiéu chinh va kiém dinh mé hinh MIKE 21FM

Thoi gian tinh toan: tir ngay 27/3/2017 9:00 dén ngay 31/3/2017 9:00 sau d6 trich dir
lidu trong 3 ngay tir 29/3/2017 9:00 - 31/3/2017 9:00 dé hiéu chinh mé hinh MIKE 21.

Thoi gian tinh toan 10 ngay tir 16/04/2019 dén 26/04/2019. Sau d6 trich thoi gian tir
9:00 ngay 20/04/2019 dén 9:00 ngay 22/04/2019 dé kiém dinh mé hinh thuy lwc cho ving
nghién ctru. St dung s6 liéu muc nude va van toc thue do cac tram Nha Be, Cta Nga Bay,
Vam Cé d¢ kiém dinh.

Két qua tinh toan twong ddi pht hop véi két qua thuc do voi chi s R? & cac tram &
mure cao trén 0,9. Tuy nhién, do thi m6 phong thuy luc bang mo hinh MIKE21 cho thiy sai
s6 & cac chan va dinh cua yéu té van tdc tuong dbi cao & tram Nha B¢ trén song Nha Be,
két qua cho thiy rang su tac dong cua thuy triéu vung cua song la rat phirc tap, déi khi xay
ra cac hién tuong cung 1 mat cdt song nhung c6 dén 2 hudng dong chay ngugc nhau. Nhin
chung, sai s6 13 c6 kiém soat dugc, sy hop 1y cua pha triéu cling nhu vén tdc kha tt, sy phu
hop & cac hé thong song nho 1a rit cao (Bang 4). Két qua hiéu chinh va kiém dinh thuy luc
tai tram Nha B¢ duoc thé hién trén hinh 6-7.
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Hinh 6. Két qua hiéu chinh thuy lyuc tai tram Nha Be.
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Hinh 7. Két qua diém dinh thuy luc tai tram Nha Bé.
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Béang 4. Chi 6 R? sau khi hiéu chinh va kiém dinh m6 hinh MIKE 21.

STT Tén tram Hiéu chinh Kiém dinh
1 Nha Be 0,99 0,94 0,98 0,93
2 Vam Co 0,98 0,93 0,98 0,91
3 Ngi Bay 0,96 0,93 0,96 0,95

Nhu viy, két qua kiém dinh ciing cho thay hé s6 twong quan R? ¢ mirc tot, diéu nay
cho thay bo thong s6 mo hinh stir dung trong két qua hi€u chinh la twong doi toi wu va c6 thé
st dung d€ mo phong cac kich ban BBDKH.

3.2. Két qua tinh todn mé hinh MIKE 21 FM

Sau khi thiét 1ap mo hinh mé phong va tién hanh hiéu chinh, kiém dinh c6 thé xuat
duogc d6 cao dia hinh day, do sdu muc nudc, luu toc dong chay tai khu vuc nghién ctru theo
thoi gian (Hinh 8).
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Hinh 8. (a) Két qua tinh todn muc nudc md hinh
Mike 21FM; Két qua biéu dién van téc va muc nudc:
(b) luc trieu xuong; (c) lac trieu Ién.
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- Phén bé theo khéng gian:

Muyc nudc: bién o myc nudc khu vyc nay nhin chung dao dong trén dudi 3m ciing kha
thun 1¢i cho van d¢ trao d6i nudc giita cac thuy vue. Muc nudc ving cira séng va ca vinh
trong khu vuc nghién ctru dé co chung ché do ban nhat triéu khong déu, mdi ngay co 2 lan
tridu 1én (c6 2 dinh khong bang nhau) va 2 lan xudng (2 lan chan thdp khong bang nhau),
hang thang c6 hai ky triéu cuong va hai ky triéu kém. Trong mot nim c6 2 1an muc nudc
tridu cao nhit roi vao khoang thang 3-4 va thang 11 hang nam.

Van tbc dong chay: do chiu anh huong cua ché do ban nhat triéu khong déu nén ché do
dong chay ciing thay d6i hudng theo dao dong myc nudc tridu. Van téc ¢ ving vinh thuong
yéu hon do phéan bd rong va manh hon khi vao cac cira song; voi ché dd dong chay thay ddi
khi triéu 1én (van téc khu vuc nay khoang 0,5-0,7 m/s cac khu vuc thugng ngudn séng Soai
Rap c6 thé 1én hon 1m/s) va xudng d 1am cho nudc khuéch tan cac chat 6 nhidm kha tdt,
nudce bién tuong ddi sach duoc dy vao cac song rach pha lodng cac chit 6 nhidm va kéo ra
xa bién khi triéu rut. Pay ciing 13 vu diém cho van dé tu 1am sach ciia khu vuc ving vinh
Dong Tranh, vinh Ganh Rai ciing nhu khu vuc cira song Soai Rap. Dién bién két qua van
tdc khu vire nghién ctru cho thiy van tdc dong chay & cc séng nho 1a twong ddi 16n (tir hon
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1-1,5 m/s) ra dén ving vinh vén tdc giam nén cac chit 6 nhiém dugc mang ra dén day va
cham khuéch tan hon nhung do ving vinh c¢6 nudc bién Pong di vao véi khdi lugng rat 16n
va twong d6i sach nén sy pha lodng nhanh hon phia thuong ngudn.

- Dién bién theo thoi gian:

Khu vyc nghién ctru ¢ dia hinh gidp bién va c6 hinh thai vinh mo ra phia bién nén
chiu tic dong cua ché do thuy tridu 14 rdt manh, hau nhu chiu toan bd ché do ban nhat tridu
khong déu nén trong ngdy ciing c6 2 lan nuéce 1én va 2 1dn nudc xudng, pha tridu ciing
tuong d6i déu va it bi thay d6i qua céac nam; nén tac dong cua NBD la tryc tiép anh huong
dén myc nudc tridu nhiéu hon 14 pha triéu. Thoi gian truyén triéu tir Viing Tau vao ctra Soai
Rap vao khoang 30-45 phut Vi vay, su trao d6i nuéc trong % chu ky triéu 1a kha nhanh,
gitip sy pha lodng chit 6 nhidm kha tét. Trong mot ngdy c6 dén 4 1an thay d6i hudng dong
chay va hudng dugc xoay theo chiéu kim dong ho (do luc corriolis) nén ving vinh Pong
Tranh, Ganh Rai c6 kha ning tu 1am sach rat tét. Pay ciing 1a mot yéu t6 dic biét phai dung
mé hinh 2D nhu MIKE 21FM méi ¢6 thé mo phéng dugc hién tugng nay.

3.3. Két qua hiéu chinh kiém dinh mé hinh chat luwong nuoc

Nong d¢ cac thong s6 (TSS, BODs, DO, NHa, NOs, POs, Coliform) tinh toan va thuc
do tai tram Pong Tranh va tram Cai Mép tir 21:00 ngay 20/04/2019 dn 21:00 ngay
21/04/2019 duoc sir dung dé hiéu chinh mé hinh. Theo két qua mé phong bé thong sd hiéu
chinh mo6 hinh nhin chung 1a twong déi phu hop.

Bédng 5. Sai sb (%) ciia mo hinh giita gi4 tri md phong va thuc do qua cac thong sé CLN tai 2 vj tri

boéng Tranh va Cai Mép.

Vi tri/Thong s6 Pong Tranh Cai Mép

TSS 21,13 9,6
DO 1,13 0,82
BODs 0,22 0,28

NH4* 0,002 0,0055

NOz 0,18 0,088

PO 0,18 0,088
Coliform 4,2 6,67
Nhiét d6 2,3 1,6
Do man 0,63 15

Két qua kiém dinh thong s6 BOD tai Pong Tranh va Cai Mép dugc thé hién trén hinh

NONG PQ BOD TINH TOAN VA THUC PO NONG DPQ BOD TINH TOAN VA THUC PO

TRAM DONG TRANH TRAM CAI MEP
= THUC DO
#TINH TOAN

2
=THUC DO
s TINH TOAN
1
0™ 0

20/04/201921:00  21/04/20197:00  21/04/201917:00 Tpg5 gian 20/04/201920:00  21/04/2019700  21/04/201917:00 Ty giay

BOD (mg/1)
BOD (mg/l1)

[

Hinh 9. Két qua diém dinh thuy luc tai tram Nha Be.
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3.4. Két qud mé phéng chdt lwong nweée hién trang nam 2019

Chat lugng nuéc trén song Nha Bé (doan hop luu ctia hai séng Dong Nai
va Sai Gon) bi 6 nhiém rat ning, chi tiéu BODs >50 mg/l; chi tiéu POs* 12 0,86-0,95 mg/I
(Hinh 10-11). Cac song, kénh rach khu vuc ndi d6 chat lugng nude hau nhu 1a tir xau dén
rt ning diéu nay cho thiy hién trang xa thai dang & muirc bio dong, dic biét 1a vao thoi
doan mua kho cac thang tir 1-4 nam 2019.

IO VIS TIEARE FIRAK B CHAT B0

Hinh 11. Hién trang nong d6 PO.*16n nhat ngay (trai) va trung binh ngay (phai).
3.5. Két qua mé phong chat lwong nwée kich ban RCP 4.5 ndam 2025

Déi véi kich ban phan bd cac chat 6 nhiém nam 2025 - RCP 4.5, ta md phong chat
lugng nudc véi kich ban 6 nhiém cua nudc thai theo bién néng do nudc thai tai Nha Be
tang 10% so voi hién trang nim 2019, ndong d6 thai ding trong tinh toan 1a nong do duoc
xtr 1y nhu hién trang, kich ban tinh toan thuy luc theo kich ban BDKH 2025 - RCP 4.5
(Hinh 12).

Hinh 12. Ban d6 phan b chat BODs lon nhat ngay (tréi) va trung binh ngay (phai)
RCP 4.5 nam 2025.




Tap chi Khi twong Thiiy vin 2024, 759, 16-31; doi:10.36335/VNJHM.2024(759).16-31 25

Doan trén séng Nha Bé (doan hop luu cua hai séng Dong Nai va Sai Gon) d6 vao song
Soai Rap, khu vuc rach Vam Sat (Pong Tranh - Soai Rap) va doan cira song Vam Co d6
vao song Soai Rap (khu vuc ha luu séng Vam C6) chét lugng nudce bi 6 nhiém rat ning, chi
tiéu BODs > 50 mg/l. Mitc d6 6 nhiém giam dan doc theo séng: ving ha luu song Soai Rap
chat luong nudc kém, bi 6 nhiém ning 25-47 mg/l, ra dén gan ctra séng 18-21 mg/l, doan
ctra séng Sai Gon chit lvong nude trung binh 7-9 mg/l, c6 noi chat luong nude tét 5,2-5,5
mg/l. Thuong luu song Long Tau (thudc xd Binh Khanh) chay xudng doan diu xi Tam
Thon Hiép chit luong nudc & ddy bi 6 nhidm rat ning, gia tri chi tiéu BODs > 50 mg/l. Khu
vuc gitta xa Tam Thon Hiép chat lugng nudc kém, bi 6 nhiém nang, gia tri chi tiéu BODs
26-30 mg/l. Khu vuc song Long Tau (chay qua xa tam Thén Hiép va xd Long Hoa) chit
lwong nude trung binh - Xu, chi tiéu BODs tir 14-18 mg/l. Poan séng Long Tau d6 vao
song Pong Tranh (thuong luu séng Dong Tranh) chét lwong nudce tdt, gia tri BODs khoang
5-5,7 mg/l. Khu vuc phia tdy ha luu song ang Tranh, chat lwong nuée tbt 5,4-5,9 mg/l;
khu vie phia dong ha luu song Pong Tranh chét lwong nudc trung binh (6,4-11 mg/l). Khu
vuc miii Pong Tranh chét lwong nudc xau - kém, gia tri BODs khoang 24-31 mg/l. Vinh
Dong Tranh chét lugng nude trung binh do anh hudng lan truyén 6 nhiém tir song Soai Rap
va song Pong Tranh, gia tri BODs khoang 6,5-10 mg/l. Poan song Long Tau db vé thuong
luu Ngi Bay chit lugng nudc trung binh gid tri BODs tir 9-11 mg/l, ra d&én ha luu Nga Bay
3,3-3,5 mg/l (chat luong nudc rat t6t). Gia tri chi tiéu BODs trén song Thi Vai dén cira Cai
Mép va tu cra Cai Mép ra dén mot phan Vinh Ganh Rai tir 2,2-2,8 mg/l cho thdy chat
luong nude & day rat tot Khu vyc dao Thanh An chét lugng bi 6 nhiém rat nang, gia tri
BODs > 50 mg/l. Céc con cat va bai b01 ven bién xa Long Hoa chat luong nudc xau, gia tri
BODs 24-35 mg/l, tuy nhién c6 mot s6 noi bi 6 nhiém rat nang (> 50 mg/l). Khu vyc thi
tran Can Thanh (doc bo Can Gi0) chét lugng nudce trung binh 6,5-8,6 mg/l, miii vinh Ganh
Rai chét lugng nude xau 16,2-16,8 mg/l. Khu vyc phia dong va phia nam vinh Ganh Rai
chat luong nude rat tt, gia tri BODs khoang 1,6-2 mg/I.

| 1} 'L‘Il" 5y
RN

Hinh 13. Ban dd phan bd chat DO 16n nhit ngdy (trai) va trung binh ngay (phai) RCP 4.5
nam 2025.

Trén song Nha Bé (doan hop luu cua hai song Pong Nai va Sai Gon) chét luong nude
xau, chi tiéu DO 4,5-4,6 mg/l. Poan thuong luu séng Soai Rap dén thuong luu rach Vam
Sat (Bong Tranh - Soai Rap) bi 6 nhiém rat niang, gia trj chi tiéu DO < 3,12 mg/l. Poan clra
song Vam Co6 do vao song Soai Rap (khu vic ha luu song Vam Co) chét lwong nudc xau,
chi tiéu DO tir 4,1-4,2 mg/l. Mirc d6 6 nhidém giam dan tir doan giita séng Soai Rap ra dén
ctra séng: khu vuc ha luu song Soai Rap chét lwong nudc tot 5,8-6,0 mg/l, ving cira song
gia tri DO 6,2-6,35 mg/l. Gia tri chi tiéu DO doan thugng luu song Long Tau (thudc xa
Binh Khanh) khoang 4,4-4,6 mg/l, chit luong nude ¢ day xdu. Chat lugng nudc tir giita
séng Long Tau cho dén khu vyc ddu xa Tam Thon Hiép bi 6 nhidm rat ning (gia tri DO
1,2-1,5 mg/l), khu vyc gitra xa Tam Thoén Hi€p 1,9-2,7 mg/l, khu vyc song Long Tau (chay
qua x4 tam Thon Hiép va xa Long Hoa) chit lugng nudc xdu, chi tiéu DO tir 4,0-4,2 mg/l.
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Gia tri DO doan song Long Tau d6 vao song Pong Tranh (thuong luu song Dong Tranh)
7,8-8,1 mg/l, ha luu song va ctra song Pong Tranh chat luong nude rat tét > 6,86 mg/l.
Chat lwong nude khu vuc vinh Béng Tranh tbt, chi tiéu DO 6,1- 6,3 mg/l. Poan song Long
Tau d6 vé thuong luu Ngi Bay 4,9-5,0 mg/l, cira song chat luong nude trung binh 5,0-5,2
mg/l. Gia trj chi tiéu DO trén song Thi Vai dén ctra Cai Mép va tir clra Cai Mép ra dén mot
phan Vinh Ganh Rai khoang 5,3 mg/I cho thay chit lvong nuéc ¢ day trung binh. Khu virc
vinh Ganh Rai chit lugng nudce trung binh, chi tiéu DO 5,5-5,6 mg/l. Khu vyc song Dinh
Ba (thj trin Can Thanh) chat lvong nuée bi 6 nhiém rat ning (2,6-3,0 mg/l), mot sd noi cd
chét lugng nude khong tdt, gia tri DO khoang 3-3,5 mg/l. Khu vuc thi trAn Can Thanh (doc
bo Can Gid) va cac cdn cat, bii boi ven bién (xi Long Hoa) chit luong nudc tét 6 mg/l
(Hinh 13).

Hinh 14. Ban dd phan b chat NH4*-N 16n nhat ngay (tréi) va trung binh ngay (phai) RCP 4.5
nam 2025

Hinh 15. Ban db phan bé chit NOz-N I6n nhit ngay (tréi) va trung binh ngay (phai) RCP 4.5
nam 2025.

Chat lugng nudc tai trén cac song Nha Bé, song Soai Rap, song Vam Co, song Dong
Tranh, vinh Dong Tranh, Song Long Tau, song Ngi Bay, Song Thi Vai - Cai Mép va vinh
Ganh Rai rat tot. Poan ha luu song Nha Bé (doan hop luu ciia hai song Dong Nai va Sai
Gon) chi tiéu NH4™-N khoang 0,08 mg/l. Trén song Soai Rap chi tiéu NH4™-N la 0,03-0,074
mg/l, doan cira séng Vam C6 dd vao song Soai Rap (khu vuc ha luu séng Vam C6) 0,055-
0,063 mg/l, vung ha luu song Soai Rap 0,04 mg/l, vung ctra séng Soai Rap 0,041 mg/I.
Rach Vam Sat (Pdng Tranh - Soai Rap) chi tiéu NH4*-N khoang 0,0407 mg/l. Thuong luu
song Long Tau (thudc xa Binh Khanh), gia tri chi tiéu NH4™-N doan thugng Iuu song Long
Tau khoang 0,075 mg/l, doan gitta song Long Tau khu vuc Tam Thon Hiép tir 0,035-0,04
mg/l. Poan séng Long Tau db vé phia thuong luu song Pong Tranh ra dén ctra song Dong
Tranh va doan ngoai cira séng 0,04 mg/l. Vinh Dong Tranh 0,038-0,039 mg/l. Doan song
Long Tau d6 vé thuong luu Nga Bay gia tri NH4*-N khoang 0,042-0,043 mg/l va dén ha
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lwu Nga Bay 0,043 mg/l. Gia tri chi tiéu NH4*-N trén song Thi Vai dén cira Cai Mép va tir
ctra Cai Mép ra dén mot phan Vinh Ganh Rai tir 0,047-0,068 mg/l. Khu vuc vinh Ganh Rai
chi tiéu NH4*-N khoéang 0,043-0,047 mg/l. Trén song Dinh Ba chi tiéu NH4"-N khoang
0,04mg/l. Trén ban d6 kich ban phan bd chat NH4*-N nam 2025 RCP4.5 cho thiy nong do
chat NH4*-N khu vuc ha luu song Sai Gon - Pong Nai rét t6t, chat lugng nude tbt, khong bi
6 nhiém (Hinh 14).

Chat lugng nudc tai trén cac song Nha Bé, song Soai Rap, song Vam Co, song Dong
Tranh, vinh Pong Tranh, Séng Long Tau, song Ngi Bay, Song Thi Vai - Cai Mép va vinh
Ganh Rai rat tot. Poan ha luu song Nha Bé (doan hop luu cua hai song Dong Nai va Sai
Gon) chi tiéu NO3z-N khoang 0,81-0,86 mg/l. Trén song Soai Rap chi tiéu NO3™-N tur 0,65-
0,71 mg/l, doan cira song Vam Co d6 vao séng Soai Rap (khu vuc ha luu song Vam Co)
khoang 0,76-0,87 mg/l, ving ha luu song Soai Rap 0,55-0,59 mg/l va ctra song Soai Rap
0,41-0,46 mg/l. Rach Vam Sat (Pong Tranh - Soai Rap) chi tiéu NO3-N khoang 0,44-0,59
mg/l. Thuong luu séng Long Tau (thudc xa Binh Khéanh), gia tri chi tiéu NO3-N tir doan
thuong luu song Long Tau 0,78-0,79 mg/l, doan gitra song Long Tau khu viec Tam Thon
Hiép 0,50-0,56 mg/l. Poan song Long Tau d6 vé phia thuong luu séng Pong Tranh 0,058-
0,59 mg/l ra dén ctra song Pong Tranh 0,52-0,55 mg/l va doan ngoai cira song 0,46-0,5
mg/l. Ngoai vinh Pong Tranh chi tiéu NOs-N khoang 0,45-0,47 mg/1. Poan séng Long Tau
d6 vé thuong luu Ngi Bay chi tiéu NOz-N tir 0,43- 0,47 mg/l va ra d&én ha luu Ngi Bay
0,46 mg/l. Gia tri chi tiéu NO3-N ¢ thuong luu séng Thi Vai khoang 0,67 mg/l, dén cira
Cai Mép 0,45-0,50 mg/l va tir cira Cai Mép ra dén mot phan Vinh Ganh Rai 0,45 mg/l. Khu
vuc vinh Ganh Rai chi tiéu NOs-N tir khoang 0,42-0,44 mg/l. Trén song Dinh Ba chi tiéu
NOs™-N khoang 0,59 mg/l. Trén ban do kich ban phan b chat NO3-N nam 2025 RCP4.5
cho thay néng do chat NOz-N khu vyc ha luu séng Sai Gon - Dong Nai rat t6t. Chat luong
nudce tot, khong bi 6 nhiém (Hinh 15).

Hinh 16. Ban d6 phan bd chit PO, P 1on nhit ngay (tréi) va trung binh ngay (phai) RCP 4.5
nam 2025.

Chat luong nude trén séong Nha Bé (doan hop luu cua hai song Dong Nai va Sai Gon)
kém, bji 6 nhiém ning chi tiéu POs>-P 1a 0,91-0,96 mg/l. Trén song Soai Rap chat luong
nuée kém bi 6 nhidém ning, thuong ngudn song Soai Rap, gia tri PO4>-P la 0,99 mgl/l.
Ngoai ra do anh huéng 6 nhiém tir séng Soai Rap nén thuong luu rach Vam Sat (Pong
Tranh - Soai Rap) ciing bi 6 nhiém ning, gia tri chi tiéu POs>-P la 0,94-0,99 mg/l. Poan
ctra song Vam Co dd vao song Soai Rap (khu vuc ha luu séng Vam Co6) chét luong nudce
Xau chi tiéu PO4>-P khodng 0,42 mg/l. Khu vuc ha lwu song Soai Rap 0,3-0,35 mg/l, vung
gan cira song chat luong nudc trung binh 0,21-0,26 mg/l. Ving cira séng Soai Rap chat
lwong nudc tét 0,16-0,17 mg/l. Thuong luu song Long Tau (thudc xd Binh Khanh) chat
lugng nudc & day bi 6 nhiém ning, gia tri chi tiéu PO4>-P khoing 0,97-0,98 mg/l. Khu vure
xa Tam Thon Hiép chét lugng nudc kém, bi 6 nhiém nang véi gia tri PO4>-P tir 0,98-0,99
mg/1, doan song Long Tau (chdy qua xa tam Thon Hiép va xa Long Hoa) chi tiéu PO4>-P tir
0,59-0,63 mg/l. Poan song Long Tau d6 vao song Dong Tranh (thuong luu séng Dong
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Tranh) chat luong nudc trung binh 0,23-0,26 mg/l. Poan giira song Dong Tranh chat lugng
nuée xdu 0,36-0,4 mg/l. Khu vuc ha luu song DPong Tranh: phia tdy ha luu chat luong nudc
trung binh 0,28 mg/l, khu vyc phia dong chat luong nudc kém, bi 6 nhidm ning 0,59-0,63
mg/l. Khu vuc miii Dong Tranh, cOn cat va cac béi bdi ven bién thudc xa Long Hoa chit
lugng nudc trung xau - kém, chi tiéu PO4*-P dat 0,41-0,97 mg/1. Chat lugng nude khu vuc
vinh Dong Tranh trung binh do sy lan truyén PO43'-P tir song Pong Tranh nhu cac con cat,
bai bdi ven bién 0,23-0,27 mg/l, mot s6 noi cd chét lugng nude tot hon 0,15-0,18 mg/l.
Doan séng Long Tau d6 vé thuong lwu Ngi Bay chét luong nudc xau gia tri POs>-P tir
0,37-0,4 mg/l, ra d&n ha luu Nga Bay 0,09-0,1 mg/l (chit luong nudc rat tot). Gid tri chi
tiéu PO4>-P trén song Thi Vai dén cira Cai Mép va tir ctira Cai Mép ra dén mot phan Vinh
Ganh Rai tir 0,02-0,021 mg/I cho thiy chat lwong nude & ddy rat tot. Khu vuc vinh Ganh
Rai: trén dao Thanh An va thi tran Can Thanh (doc bd Can Gio) chit luong nude xiu -
kém, mot sb noi 6 nhiém ning, chi tiéu PO4>-P tir 0,85-0,88 mg/l. Khu vuc phia déng va
nam vinh Ganh Réi chét luong nudc rat tét, chi tiéu PO4>-P tir 0,025-0,05 mg/l. Séng Dinh
Ba chét lugng nudc rét t6t, chi tiéu PO4*-P khoang 0,02-0,04 mg/I (Hinh 16).

TR

Hinh 17. Ban d6 phan bd chat TSS Ién nhat ngay (trai) va trung binh ngay (phai) RCP 4.5
nam 2025.

Chat lugng nudc tai trén cac song Nha Be, song Soai Rap, song Vam Co, song Pong
Tranh, vinh Dong Tranh, Song Long Tau, song Nga Bay, Song Thi Vai - Cai Mép va vinh
Ganh Rai deu bi 6 nhiém rat ning. Cho thay ham luong tong chit ran lo limg & khu vuc
nghién ctru rat nhidu (Hinh 17).
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Hinh 18. Ban d6 phan b chat Coliform 16n nhét ngay (trai), trung binh ngay (phai) RCP 4.5
nam 2025.

Chét luong nude trén song Nha Bé (doan hop luu cta hai song Pong Nai va Sai Gon)
bi 6 nhiém rat ning, chi tiéu Coliform > 13000 MPN/100ml. Trén song Soai Rap chat
luong nude bi 6 nhiém rat nang, chi tiéu Coliform > 13000 MPN/100ml. Ngoai ra do anh
huong 6 nhidm tir séng Soai Rap nén thuong luu rach Vam Sat (Pdng Tranh - Soai Rap)
cling bi 6 nhiém rat nang, gia tri chi tiéu BOD5 > 13000 MPN/100ml. Poan ctra song Vam
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Co dd vao song Soai Rap (khu vuc ha luu séng Vam Co) chét lugng nudc xAu - kém, bi 6
nhiém nang chi tiéu Coliform tir 9300-12600 MPN/100ml. Mtrc d6 6 nhiém giam dan tir
doan giira song Soai Rap ra dén cira séng: khu vyuc ha luu séng Soai Rap chét lwong nudc
t6t 3800-4800 MPN/100ml, viung gin ctra séng chit lwong nudc rat tot 1600-2200
MPN/100ml. Ving cira séng Soai Rap chat luong nude rat tét, gia tri Coliform tir 380-530
MPN/100ml. Thuong luu séng Long Tau (thudc xa Binh Khanh) cho dén khu vuc x3 Tam
Thon Hiép chat luong nudc ¢ day bi 6 nhidm rat ning, gia tri chi tiéu Coliform > 1300
MPN/100ml. Khu vyc song Long Tau (chay qua xd tam Thén Hiép va xd Long Hoa) chat
lwong nuéc rat tét, chi tiéu Coliform tir 780-3100 MPN/100ml. Poan song Long Tau db
vao séng Pong Tranh (thuong luwu song. Pong Tranh) chat luong nude rat tot 390-620
MPN/100ml. Khu vyc ha luu séng Dong Tranh chit lugng nudc rat tot 700-1200
MPN/100ml, tuy nhién khu vuc mili Dong Tranh chat luong nudce chi dat & muc tét, gia tri
Coliform 3900-4300 MPN/100ml. Chét luong nudc khu vyc vinh Dong Tranh rat 6t, chi
tiéu Coliform khoang 150-600 MPN/100ml. Poan séng Long Tau d6 vé thuong luu Nga
Bay chat luong nuéc rat tét 1000-1300 MPN/100ml ra dén ha luu Ngi Bay 85-110
MPN/100ml (chét lugng nudc rat tét). Gi4 tri chi tiéu Coliform trén song Thi Vai dén cira
Cai Mép va tir cira Cai Mép ra dén mot phan Vinh Ganh Rai 75-120 MPN/100ml cho thay
chét luong nudc & day rat tot. Khu vuc dado Thanh An c6 chét lugng nudce tdt, gia tri
Coliform 500-800 MPN/100ml. Thi tran Can Thanh (doc bd Can Gid) thudc vinh Ganh Rai
chét luong nudc trung binh - xAu, gia tri Coliform tir 6400-7800 MPN/100ml. Khu vuc
vinh Ganh Rai chat lugng nudc rat tot 40-160 MPN/100ml (Hinh 18).

4. Két luén

Nghién ctru da thiét 1ap, hiéu chinh, kiém dinh mé hinh mé phong thiy luc va chat
lwong nudc ving ha luu séng Sai Gon - Pong Nai. Sau khi x4c dinh mién tinh, luéi tinh
toan tam giac dugc xay dung voi 5342 nat ludi va 7631 phan tir. Bude thoi gian 1a 30s. Cac
diéu kién thuy lyc, diéu kién bién va diéu kién dau duoc lya chon thich hop. M6 hinh duoc
hiéu chinh bang s6 Manning (1a 28 m®%s dugc chon phii hop v&i mién tinh) khi so sanh myc
nude tinh toan va thyc do thong qua chi s0 Nash - Sutcliffe.

Két qua tinh toan mo hinh chét lugng nude - Ecolab cho thay ¢6 nhiéu su phu thude
vao cac yéu tb nhu két qua tinh toan tai luong, do tin cdy cac két qua quan trac. Doi véi
nhom céc thong sé6 BODs, DO, PO4*, sai s6 nho, két qua mo phong dat do chinh xéc cao.
Nhom NH4*-N va NOs™ ¢ d6 sai sb trung binh, két qua md phdong dat do chinh xac tuwong
dbi. Pbi voi TSS va Coliform: sai sd twong d6i 16n, do chinh xac khong cao nhung chap
nhan duoc.

Chét luong nude trén séong Nha Bé (doan hop luu cta hai song Pong Nai va Sai Gon)
bi 6 nhi®m rat nang, dién hinh 1a chi tiéu BOD va POs%. Cac song, kénh rach khu vuc noi
d6 chat lugng nudc hau nhu 1a tir xau dén rat nang diéu nay cho thdy hién trang xa thai
dang & muc bdo dong, dac bi¢t 1a vao thoi doan mua kho céac thang tur 1-4 nam 2019.

Nhu vay, voi két quad hiéu chinh va kiém dinh mé hinh tinh dat muc t6t thong qua céac
chi s6 NASH va R?, c6 thé thay két qua mo6 phong chat lugng nude khu vuc ha luu séng Sai
Gon-Bong Nai dén nam 2025 di di do tin cdy c6 cac nghién ctru tiép theo.

Han che cua nghién ctru la chwa chi ra dugc nguyén nhan cting nhu cac giai phap dé cal
thién ngudn nude miat cho khu vire Sai Gon- Pong Nai. S& phat trién hudng nghién clru tiép
theo nhu xay dung bo céng cu du bao CLN tu dong thay thé cho mé hinh truyén thong.

Déng gop cua tic gid: Xay dung ¥ tudng nghién ctru: Q.T.D., L.H.N.; Xur Iy, phan tich sO
ligu: Q.T.D., L.H.N.; Viét ban thao bai bdo: Q.T.D.; Chinh stra bai bao: Q.T.D.
Loi cam on: Bai bdo hoan thanh nho vao két qua ciia luan van thac sy: “Ung dung mé hinh

MIKE ’mé ph()ng chét luong nudc khu vuc ha luu song Sai Gon - Déng Nai theo cac kich
ban bién doi khi hau”.
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Loi cam doan: Tap thé tic gia cam doan bai bio niy 1a cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Abstract: The Saigon-Dong Nai River basin has a dense system of rivers and canals,
however, most of these rivers and canals have been and are being seriously polluted by
wastewater from domestic activities as well as from industrial parks/export processing
zones. Especially the canal area and the downstream area of the Saigon-Dong Nai River
flowing through Ho Chi Minh City. This article focuses on evaluating the surface water
quality of the ha pomegranate area of the Saigon-Dong Nai River system, the estuary of
Dong Tranh Bay, considering climate change conditions using the MIKE 21 FM Ecolab
model. The results show that rivers and canals near the inner city, specifically in the Nha
Be and Vam Co Dong River sections, have low water quality, indicators are almost at bad
levels except for NHs" and NOs, and the estuary area has poor water quality. The water
level is good. In addition, in the RCP4.5 climate change scenario for 2025, concentrations
increase but not significantly in large rivers such as Nha Be and Vam Co Dong.

Keywords: MIKE 21FM Ecolab model; Water quality index; Saigon-Dong Nai River;
Climate change.



