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Tém tat: Nghién ctru nham danh gia chat lugng nuéc (CLN) ving b thanh phé Ho Chi
Minh (TpHCM) dén nim 2030 (théng qua BOD, DO, NO3—N, NH4*—N, PO4*—P, TSS va
Coliform) trong bdi canh nuéc bién dang (RCP4.5 va RCP8.5) theo cac kich ban xtr ly nude
thai (XLNT) khac nhau. Giai doan 2019-2030, neu khong cai thién tinh hinh XLNT, céc
khu vuc (va théng sb 6 nhiém) dang quan tam gdm song Soai Rap, Long Tau, Vam Sat
(TSS, BOD, PO4#*—P vuot chuan nhiéu lan), ving ven bd Long Hoa—Can Thanh (TSS,
PO4>—P); khac v6i cac vinh va pham vi cach bd 3—6 hai Iy ¢6 CLN twong dbi tot (ngoai trir
TSS, 2,5-3,5 lan quy chuan). Trong trudong hop dap tng hoic dap tng ti da cac quy dinh
vé XLNT, CLN vung b chuyén bién tich cuc (BOD va PO4—P) trong giai doan 2020—
2025 nhung giam dén vao cdc nnam sau d6 do gia tang xa thai tir cac hoat dong dén sinh,
kinh té. Can luu y rang, ngay ca dap ung toi da vé XLNT, nudc mit luc dia (thuong nguon)
van c¢6 nguy co 6 nhiém v6i BOD, PO —P, TSS co thé twong duong 25 lan quy chuan
vao nam 2030. Két qua nghién ctru ciing chi ra ngudn thai ndi vi déng gop dang ké BOD va
POs*—P vao CLN ving bo, dong thoi khuyén nghi giam s kich ban RCP khi mé phéng
CLN ¢ twong lai gan do khéc biét giita cac trudng hop twong ddi nho.

Tir khoa: Nudc mat; Chat luong nudce; Chi sd chit lugng nudc; Ving bo.

1. bat van dé

Tai nguyén nu6c dong vai tro quan trong trong mbi quan hé véi sy song va cac hoat dong phat
trién kinh té—xa hoi (KT-XH). Tuy nhién, qua trinh khai thac va st dung da tao nén nhiéu thach
thire, déc biét d6i véi khia canh chat lugng nude (CLN) [1]. Theo do, ngoat kiém soat hiéu qua
ngudn thai, gidm sat chit luong ngudn tiép nhan, viéc danh gia, du bao dién bién CLN déng vai tro
quan trong, cung cap co s& hoach dinh va thuc thi cac giai phap quéan 1y ¢ lién quan. C6 nhiéu
phuong phap dugc sir dung dé danh gia CLN: phuong phap mo hinh hoa, nhu WASP [2-3],
AQUATOX [4], DELFT3D [5], HEC-RAS, QUAL2K hay MIKE [6-7]; phuong phap quan tric
mbi trudng; phuong phap danh gia tong hop CLN theo chi s6 CLN (WQI) [8-10]. Nhin chung, tity
vao muc tiéu va quy mod nghién ctru, cac phuong phap nghién ctru duoc lua chon sir dung don 1¢
hoic két hop, phd bién 13 bd phin mém thuong mai hoa MIKE.

Luu vue Sai Gon-Ddong Nai 14 Iuu vye chinh thude ving ha huru hé thong séng Dong Nai, dong
vai tro quan trong trong phat trién KT—XH, bao gdm séng Sai Gon nhap luu séng Dong Nai tao
thanh song Nha Be (huyén Nha Be), sau d6 chia thanh séng Long Tau (ta ngan) va séng Soai Rap
(hitu ngan) nhan nudc song Vam Co 16i d6 vao vinh Pong Tranh ciing vé6i song Pong Tranh (nbi
cac song rach nho phia tiy huyén Can Gid). Song Long Tau va cac song Go Gia, Thi Vai, song
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Théu, Cai Mép phia dong huyén Can Gio d6 vao vinh Ganh Réi. Nhiéu nghién ciru vé CLN di thuc
hién tai luu vuc nay nhung chi yéu trén cac song chinh [11-12], chua chi tiét va toan dién trong mdi
quan hé véi dan s, kinh té, bdi canh bién doi khi hau (BDKH) va nudc bién dang (NBD) & pham
vi vung bo.

Cung v6i sy phat trién manh mé& cta kinh té va dan sinh 14 strc ép hitu hinh dén méi truong va
CLN cac thty vuc nhay cam, dac biét la ving bo TpHCM boi tiép nhan gﬁn nhu toan bo nudc thai
doc theo luu vuc song Sai Gon. Do véy, bén canh cong tac quan tric, danh gia hién trang CLN, viéc
tinh toan, du bao CLN c6 xét dén BDKH va cac kich ban XLNT dong vai tro quan trong, hd trg tich
cue cho viée danh gia kha nang tiép nhan nudc thai, cung cap dit lidu méi trudng can thiét phuc vu
quy hoach phat trién viing b TpHCM dén nam 2030.

2. Phuong phap nghién ciru

. Pham vi danh gia chit luong nguén nudc 14 ving bd TpHCM, bao gdm toan b dién tich dat
lién ctia huyén Céan Gid va vung bién ven b c6 ranh gidi ngoai cach meép bo 6 hai 1y (khoang 11
km) tr vinh Ganh Réi dén ctra Soai Rap. Pham vi thoi gian: xét mua kho, dén 2025-2030.
2.1. Phuong phdp khao sat, do dac, ldy mau nwde mdt

Céc thong tin do dac, lay mau nudc phuc vu nghién ctru duge tong hop ¢ Bang 1.

Bang 1. Thong tin vé hoat dong khao sat, do dac, 14y mau nuéc.

Noi dung Muc dich M0 ta S6 miv  Thoi gian Théng sb
Laymiu Vi tri bién (Nha B¢, Tan 3vitri* I mauh* 144 20-22
nudc mat  Thanh, Viing "ljau) (Hinh 1) 24 h/ngd * 2 ngd T4/2019 Nhiét do, pH,
Hiéu chinh—kiém dinh (HC— 4 vitri * 1 mawh * 96 20-21 DO, BOD, SS,
KD) tai tram Vam Cé, Bong 24 h/ngd T4/2019 NHs™—N, NOs—
Tranh, Nga 7, Cai Mép N, PO4#—P,
CLN ving vinh va ving bién 15 vi tri * 2 ngd 30 14va2l Coliform
ven b (Hinh 2) T4/2019
Pothuy  Tram cira Soai Rap 1 1an/h * 24 h/ngd 49 20-21 3
hi vin T4/2019 (M), Q (ms)
Tram Viing Tau, Tan Thanh 1 lan/h * 24 h/ngd 98 2021 Nhiét 3o, d6 man,
* 2 ngd T4/2019 muc puc’rc, song,

van toc c6 hudng

CHU THICH
© Tram thiy vin, CLN

Tram thay vin
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Qfﬂ ng Tau

Hinh 1. Vi tri céc bién, hi€u chinh-kiém dinh Hinh 2. Vi tri 1dy mau tai cac vinh va khu vuc ven bién.
chat luong nudec.
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2.2. Phuong phdp tinh todn chi sé6 CLN theo mé hinh WQI-CCME

Dé danh gia tong hop xu thé bién d6i CLN (BOD, DO, TSS, NOs—N, NH4—N, PO/ —P,
Coliform) trén toan pham vi nghién ctru dén 2030, 4p dung chi s6 WQI-CCME dugc dé xuét boi
Hoi dong Bo truong Mbi truong Canada (Canadian Council of Ministers of Environment). Bang 2
trinh bay thang diém CCME phyc vu phan loai CLN nguon tiép nhan.

JEE+F +F

Trong d6 F1 (pham vi) 14 ti 1¢ giita s6 thong s6 CLN khong dat chuan véi tong s6 cac thong so
duoc quan trac; F2 (tan sO) 1a s6 1an khong dat chuan véi tong s6 cac két qua quan tric cua tat ca cac
thong s6; F3 (bién do) 1a d6 16n cua théng s6 khong dat chuan so véi gia tri quy chudn ciia thong sb
do; 1,732 1a d6 dai cuc dai clia vecto to hop gitra F1, F2 va F3.

Bang 2. Thang diém CCME phuc vu phén loai CLN ngudn tiép nhan.

CCME Chit luong M ta
Rit t6t Khong c6 mbi de doa hodc suy yéu vé ngudn nude
80 —94 Tét Ngudn nude duge bao vé twrong ddi tot
65-179 Trung binh Nguon nude doi khi bi de doa hodc suy yéu
45 - 64 Kém Ngudn nude thuong xuyén bi de doa hoic suy yéu

O nhiém ning Ngudn nude dang bi de doa hodc suy yéu

2.3. Phuwong phap mo hinh hoa

2.3.1. Dt liéu va quy trinh tinh toan

Quy trinh tinh todn, m6 phéng CLN dugc trinh bay ¢ Hinh 3.

(a) Tai liéu dia hinh

Mit cat ngang 1ong song Sai Gon va hé thong kénh rach chinh trén dia ban huyén Can
Gio do Téng cuc Khi tugng Thuy vin (cii) — nay 1a Bo TN&MT do dac nam 2003; dong thoi
ké thira tir cac dé tai, du an khac dé cap nhép, b6 sung vao mang ludi tinh toan.

Mang lué6i song va cac mit cit ngang song duge bién tip va minh hoa ¢ Hinh 5a.b. Dé
mo phong tuong tac dong chay ving cira séng, md hinh MIKE 21FM duoc thiét 1ap gidi han
trong khu vuc ¢6 kinh d0 tir 652733 m — 775146 m va vi o tr 1126543 m — 1187750 m. D
liéu dja hinh sau khi nhap vao mé hinh dugc xac dinh bién va chia ludi tinh (ludi phi cau
tric) voi 7631 phan tir va 5342 nat ludi (Hinh 5¢). Bién cimg 1a duong b, bién 16ng 1a phan
ctra vinh tiép giap voi ving bién Viing Tau (Hinh 5d, 5e).

(b) Tai liéu thity van doi véi mé hinh Mike Nam va mé hinh thiy lyc mot chiéu Mike 11

B s6 liéu do Pai Khi tugng Thity van khu vuc Nam Bo do dac nam 2019 duoc sir dung
1am cac diéu kién bién. Bién thuong ngudn (Q~t ) 1a luu lwong xa tai hé Dau Tiéng va hd Tri
An (trung binh ngay). Bién ha nguon (H~t) 1a myc nudc tai tram Viing Tau va Tan An (muc
nuoc gio).

B s6 liéu tinh toan, HC—KD mo hinh: st dung sb liéu do dac muc nude va vén toc tai
cac tram Pht An, Tam Thon Hiép, Cira Dong Tranh va Ctra Nga Bay tir 29-31/03/2017 dé
hiéu chinh va tir 3-5/03/2018 d¢ kiem dinh md hinh.

(¢) Tai liéu thiy van doi véi mé hinh thiy lyc hai chiéu Mike 21

Sau khi HC-KD, tinh toan m6 hinh MIKE 11HD trong diéu kién mua khd, tién hanh
xuét két qua luu lugng, muc nude lam bién dau vao cho mé hinh MIKE 21HD. St dung dao
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dong myuc nudc tai bién long Nha Be va Vam Cé; st dung luu luong tai bién long Thi Vi,
st dung muc nudc gio Vam Kénh—Viing Tau tai bién long Viing Tau.

B6 sb liéu tinh toan, HC—-KP mo hinh: sit dung s6 liéu do dac muc nudce va vén toc tai
cac tram Nha Bé, Ngi Bay va Vam C6 vao 29-31/03/2017 dé hiéu chinh va 20-22/04/2019
dé kiém dinh mé hinh.

(d) Tai li¢u kich ban BDKH

Ké thira kich ban bién d6i nhiét do, lwong mua, muc nude nam 2025 va 2030 (RCP4.5,
RCPS8.5) so voi giai doan 1986-2005: muc ting nhiét do gitra cac kich ban kha dong déu,
dao dong 0,45-0,8°C [13]; muc ting lugng mua chénh I¢ch khong dang Kké, khoang 7,6—
10,4% [14]; muc NBD dén nam 2030 khoang 12 cm trong tat ca cac kich ban [15].

Pia hinh lvu vire
Diéu kién khi tuong MO Dhimk miwa Ket qua
= : — MIKE NAM Iwu leong
Kich ban nhiét do nhp bén
Kich ban rgng mwa
Mang soéng
o oo Két qua
Mt cat song D MG hinh thuy Ire ' Sl
T . tinh toan
Piéu kién bién MIKE 11 thi
uy lue
Diéu kién ban dau
Dia hinh
A P B i ) Danh gia
Céc thong s6 mé hinh |:> MB hinh thuy Iy . Két qua tic dong ciia
Bién ha lvu: VK-VT MIKE 21 thuy dong luc BDKH dén ché d¢
thiy dong lwc
Kich ban NBD l
Kich ban tinh todn
Nong do céc thong sé ; Dinh gid xu thé
CEN 'tai céc bié%l M5 hinh CLN Ket qua bién don CLN va
: MIKE ECOLAB mo phong CLN KNCT dén nam

Nong do va luu lugng 2030

nudc thai

Hinh 3. Quy trinh tinh toan chat lugng nudc bang phuong phap mé hinh hoa.

(e) Tai liéu vé chat lirong nude

Nguén thai ndi vi ving bd hién phan thanh 76 diém thai chinh, tap trung trén song Nha
B¢, Soai Rap, Long Tau va Cai Mép. Dé danh gia CLN nguon tiép nhan trong mbi quan hé
v6i XLNT va quan 1y ngudn thai tai dia phwong, cac kich ban phat thai dugc xay dung bao
g6m: Phat thai cao — TH1 (XLNT trong tuwong lai khong thay d6i so v6i hién trang); Phat thai
trung binh ~TH2 (XLNT dap tmg cac quy chuén xa thai tuong ung va muc tiéu CLN cua
ngudn tiép nhan, hudng dén myc tiéu phat trién bén viing); Phat thai thap —TH3 (XLNT dap
ing t61 da/ dat mirc cao nhét cac quy chudn xa thai twong tng nham tdi vu hoa chat luong
ngudn nude, tao dong lyc quan Iy mdi trudng tai dia phuong). Tai luong mot s6 chat 6 nhiém
trong nudc thai tai ving bd TpHCM udc tinh dén ndm 2030 duoc thé hién ¢ Hinh 4 va Bang
3. (Chi tiét dir liéu khong duoc dé cap trong bai bao nay).

Céc quy chuin tham chiéu: QCVN 08:2015/BTNMT vé chat luong nu6e mat luc dia (ap
dung c6t B1-muc dich tuéi tiéu, thuy loi); QCVN 10:2015/BTNMT vé chit lugng nuéc bién
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(ap dung cho vung nuéi tréng thuy san, bao ton thuy sinh ven b0); QCVN 11:2015/BTNMT
vé nuéc thai ché blen thuy san; QCVN 14:2015/BTNMT v¢€ nudce thai sinh hoat; QCVN
40:2011/BTNMT vé nué6c thai cong nghiép; QCVN 62:2016/BTNMT vé nudc thai chin
nuoi; QCVN 02-19:2014/BNNPTNT vé co s& nudi tom nude 1o — diéu kién bao dam vé sinh
thi y, bao vé mdi truong va an toan thyc phiam; QCVN 01-79:2011/BNNPTNT vé co s&
chan nubi gia stic, gia cAm—quy trinh kiém tra, danh gia diéu kién vé sinh tha y.

35000 ETSS =BOD COD N uTP
30000 P
g 25000
xQ
= -
< 20000
o0
5.
= 15000
R
= 10000
" l.l'l. b l
0 by L
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trang Nam 2025 Nam 2030

Hinh 4. Tai luong 6 nhidm trong nudc thai phat sinh tai ving bo TpHCM dén nam 2030.

Bang 3. Tai lugng 6 nhidém phan theo loai ngudn thai (tan).

. Hién trang Nam 2030 - TH1
Nguon thai
TSS BOD COD TN TP TSS BOD COD TN TP

Sinh hoat 466,7 3534 919.8 81,6 74,3 2.612,0 1.978,0 5.147,8 456,5 415,9
Du lich 22,1 16,8 43,6 3,9 3,5 87,2 66,1 171,9 15,2 13,9
Cong nghiép 6,6 7,2 10,4 8,9 1,1 182,0 200,8 288,7 2473 30,1
Chén nubi 210,2 336,4 504,6 56,1 21,0 219,0 350,4 525,6 58,4 21,9
Thuy san 7.854,0 8.099,5 13.253,7 1.374,5 1.227,2 17.017,0 17.548,7 28.716,1 2.978,0 2.658,9

Téng cong 8.559,7 8.813,3 14.732,1 1.524,9 1.327,1 20.117,2 20.144,0 34.850,2 3.755,4 3.140,7

Ghi chii: TN va TP lan lwot la Tong Nito va Toéng Photpho

Sau khi HC-K®, tinh toan MIKE 21HD trong diéu kién mua kho (thang 4), tién hanh
mo phong cac thong sé CLN bang médun MIKE 21ECOLAB tuong tng véi cac 02 kich ban
BPKH (RCP4.5 va RCP8.5) va 03 kich ban XLNT d4 thiét lap.

Trén co s6 sb liéu thuc do, diéu kién ban dau cua BOD, DO, TSS, NOs—N, NH4 "N,
PO,>—P, Coliform, nhiét d9, 36 mudi va van tdc gi6 1an luot dugc gan 1a 4,5 mg/l, 0,6 mg/L,
160 mg/L, 0,63 mg/L, 0,04 mg/L, 0,02 mg/L, 1/100 mL, 27°C, 28 psu va 2 m/s.

(f) Panh gia hiéu qua mé phong

Hiéu qua mé phong thuy luc: Céc thong sé mo hinh duoc xac dinh bang cach tinh toan
va thir sai. Hiéu chinh cac thong s6 dbi voi khu vue sao cho két qua tinh toan phi hop véi sb
liéu thuc do. Hiéu qua mo phong duge danh gia thong qua hé s6 Nash—Sutcliffe (NSE) va
R2, dat mirc kha va tét khi NSE va R? lan luot trong khoang 0, ,65-0,85 va trén 0,85.

Hiéu qua m6 phong CLN: dugc danh gia thong qua sai s6 giita két qua mo phong CLN
va s6 liéu thuc do tai khu vuc nghién ctru.
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2.3.2. Cac kich ban tinh toan

Céc kich ban mé phong CLN tai khu vuc nghién ctru duoc tom tit & Bang 4. Céc to hop
so sanh, danh gia nhu sau:

— Bién d6i CLN theo cac kich ban BDKH: KB2 va KB3; KB4 va KB10

— Bién d6i CLN theo thoi gian, XLNT nhu hién tai: KB1-KB3-KB4; KB1- KB11

— Bién d6i CLN theo thoi gian, XLNT dap tGng cac quy dinh: KB1-KB8-KB35

— Bién ddi CLN theo thoi gian, XLNT dap tmg tbi da cac quy dinh: KB1-KB9-KB6

— Kha ning chi phdi CLN viing bd ctia cac ngudn thai ndi vi: KB3 va KB7; KB4 va KB12.

Bang 4. Céc kich ban m6 phong CLN tai khu vue nghién ctru.

Niam  Kich ban XLNT néi vi vung bo Diéu kién bién CLN Nha B¢ KBBDPKH Ki hi¢u

2019  Hién trang Hién trang - KB1
2025 Tuong tu hién trang Tang 10% so véi hién trang RCP4.5 KB2
Téng 10% so vai hién trang RCP8.5 KB3
Dap ung quy chuan x4 thai Téng 10% so vai hién trang RCP8.5 KBg8
Dap tng toi da quy chuan x4 thai Téng 10% so vai hién trang RCP8.5 KB9
Khéng xét ngudn thai ngi vi Téng 10% so vai hién trang RCP8.5 KB7
2030  Tuong tu hién trang Tang 20% so véi hién trang RCP4.5 KB10
Téng 20% so vai hién trang RCP8.5 KB4
Tang 30% so véi hién trang RCP8.5 KB11
Tuwong tu hién trang RCP8.5 KB12
Dap tng quy chuén xa thai Tang 20% so véi hién trang RCP8.5 KB5S
Dap tng t6i da quy chudn xa thai Tang 20% so véi hién trang RCP8.5 KB6
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Hinh 5. (a) Minh hoa mit cét trén song Long Tau; (b) Mang song thiét 1ap trong Mike 11; (c) Chia
ludi tam giac trong Mike 21FM; (d) Pia hinh day cho mo6 hinh Mike 21; (e) Bién tinh toan trong
Mike 21 HD; (f) Cac vi tri dai dién CLN vung bo TpHCM.

3. Két qua nghién ciru

3.1. Két qua hiéu chinh—kiém dinh cdc mé hinh tinh toan

MIKE 11: B hé s6 nham sau hiéu chinh (tir 2060 tiy doan séng) phan bd giam dan vé phia
ha nguén (do thuong nguén c6 d0 nham bé mat cao, nhidu 16p phu thue vat va vat can, song co
nhiéu udn khuc, quanh co...), dugc dung dé tinh toan thuy luc phuc vu kiém dinh mé hinh. Bang 5
cho thay hé s6 NASH va R? kha cao (0,90-0,99 va 0,84-0,97 trong tmg véi h va v), phan anh két
qua tinh toan va dir liéu thuc do twong dbi twong ddng, di tin ciy dé mo phong thuy Iyc tai khu vuce
nghién ctu dén nam 2030, c6 xem xét cac kich ban BPKH, chu dao 13 kich ban NBD.

MIKE 21: Bang 5 ciing cho thiy két qua tinh toan phu hop véi dit liéu thyc do, hé s6 R2d céc
tram tuong dbi cao (> 0,9), theo d6, mé hinh MIKE 21 du tin cdy dé m6 phong ché do thuy luc va
lan truyén chét tuong Gmg véi cac kich ban tinh toan.
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Bang 5. Hiéu qua HC—KD mé hinh MIKE 11 va MIKE 21 d6i v6i muc nude (h) va van te (v).

Hiéu chinh Kiém dinh
Mo hinh Tram NASH R? NASH R?
h v h v h v h v
MIKE 11 Phu An 096 096 099 097 09 096 097 096
Tam ThénHigp 0,97 091 099 091 097 089 098 093
Dong Tranh 098 087 099 087 09 08 097 089
Ngi Bay 098 0,87 099 09 095 084 097 087
MIKE 21 Nha Bé - - 0,99 0,94 - - 0,98 0,93
Vam Co - - 0,98 0,93 - - 098 0,91
Ngi Bay 0,96 0,93 0,96 0,95

Mb hinh CLN: Hiéu qua mo phong CLN phu thudc nhiéu yéu to nhur phan b tai luong 6 nhiém,
do tin cdy cua két qua quan tric hay cac qua trinh phirc tap trong Modul Ecolab.. . Két qua hiéu
chinh mé hinh CLN tir 21:00, 20/04/2019 dén 21:00, 21/04/2019 (Bang 6) cho thay:

—BOD, DO, NO;—N, PO,*—P, nhiét, 6 man: sai s6 nho, két qua mo phong tin cay.

— NH4"N: sai s trung binh, két qua mé phong tuong ddi chinh xac.

—TSS, Coliform: sai s6 twong ddi 16n, do tin cay chap nhan dugc

Bang 6. Sai s6 (%) giita két qua mé phong va gia tri thuc do cac thong sé CLN.

TRAM TSS DO BOD NHs-N NOs;-N PO#—P Coliform Nhiétdd D min
Pong Tranh 21,1 1,13 022 0,002 018 0,18 42 2,3 0,63
Ngi 7 323 1,7 38 174 36 3,1 59,6 1,9 1,3
Cai Mép 96 0,82 028 001 009 0,09 6,67 1,6 1,5

3.2. Chat lwong nuwoc mat dén nam 2030 theo cdc kich ban BPKH va xir ly nuoc thai

Béang 7-8 trinh bay két qua md phong céc thong s6 CLN (BOD, DO, TSS, Coliform, NHs N,
NOs;—N va PO£—P) va chi s6 tong hgp WQI-CCME dén nam 2030 c6 xét dén NBD va cac kich
ban XLNT khéc nhau. Céc vi tri dai dién phuc vu danh gia CLN vung bo TpHCM dugc thé hién &
Hinh 5f.

3.2.1. Bién ddi CLN theo thoi gian gia dinh XLNT nhu hién tai: KBI-KB3-KB4; KB1-KB11

Ttr nay dén nam 2030, gia dinh tinh hinh XLNT khéng duoc cai thién, CLN ving bd s& suy
giam dan boi syr gia tang tai lwong 6 nhiém tir nudc thai ciia cac hoat dong dan sinh, kinh té. Bang 8
cho thay & hién trang, CCME nudc bién ven bor 14 78 (tir 47-83, chi 3/13 vi tri & murc trung binh va
kém) va nudc mit lyc dia 1a 59 (tir 26-83 v6i 8/16 vi tri & mitc kém va 6 nhiém niang). Nam 2030,
tuy CCME vung ven bién va luc dia thay d6i khong dang ké, 1an luot dat 75 va 51 (KB4), nhung
pham vi suy giam CLN m¢ rong hon, trong tmg 7/13 va 11/16 vi tri & mirc trung binh tr& xuéng.

Céc thong s6 CLN dang quan tim (KB4) nhu TSS (ham luong trong nudc mit luc dia va nudc
bién ven bd tuong duong 3-8 1an va 2,5-3,5 1an quy chuan), BOD (khoang 8,5-13,5 lan, 3-13 lan
va 2-10 lan quy chuan lan luot trén song Soai Rap, Long Tau va Vam Sat), PO4 —P (khoang 2-3
1an quy chuén trong pham vi luc dia va 2,5-3 lan quy chuan tai viing cira song d6 vao cac vinh) va
Coliform (trong duong 4,5-6 1an trén séng Soai Rap va Long Tau). Trong 6, BOD va POs—P gia
tang d4ng ké so v6i hién trang, twong tmg 123% (37-216%) va 52% (29—75%) trén song Soai Rap,

89% (12-145%) va 18% (11-25%) trén song Long Tau (Bang 7). Trong truong hop gia tang tai
lwong 6 nhiém ngoai vi (KB11), CLN vung bo cang suy giam: chuyén bién kha 15 nét (so véi KB4)
trong pham vi luc dia, nhat 1a thuong ngudn song Soai Rap va Long Tau, nhung khong dang ké tai
cac vinh va ving bién ven bd do twong tac thuy luc song-bién manh mé noi day.

Vé phéan b khong gian, cang hudng ra ving cira sdng, ven bién, sy trao dbi nudc cang duoc
tang cuong, thuc ddy qua trinh pha lodng/ khuéch tan chat 6 nhiém, theo d6, CLN dan duoc céi thién
(Hinh 6). Chi s6 CCME gitip nhan dién cac khu vire ¢6 nguy co 6 nhiém nhu song Soai Rap, song
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Long Tau, song Vam Sat (TSS, BQD, PO4*—P, Coliform), khu virc ven b Long Hoa — CAn Thanh
(TSS, PQ43j—P). CLN tai vinh Bong Tranh, vinh Ganh Rai cling nhu khu vuc cach bo 36 hai ly
tuong doi tot, thuong chiu anh hudng boi phu sa tir cac cira song (TSS).

3.2.2. Bién d6i CLN theo thoi gian gia dinh XLNT dép tmg cac quy dinh: KB1-KB8-KB5

Trong trudng hop kiém soat duge nude thai ndi vi viing bo theo cac quy chudn k thudt trong
thich, tai lwong 6 nhiém xa thai vao cac ngudn tiép nhan giam di dang ké. Theo d6, ndm 2025 so véi
hién trang (KBS vs. KB1), mét sb thong sé CLN ¢6 déu hi¢u chuyén bién tich cyc nhu BOD (giam
36-39% trén song Soai Rap va Long Tau, nhung van vuot chuan), Coliform (dap Gng quy chuan)
hogc gia tang khong dang ké nhu TSS (ludn vuot chuan). Giai doan 2025-2030, tang truong dan s6
va phat trién kinh té tai ving bo TpHCM tét yéu lam gia ting nhu cau st dung nudc cling nhu lwong
nudc thai phat sinh, tic dong tiéu cuc dén CLN ngudn tiép nhan. So v6i nim 2025 (KBS), ndng do
BOD va TSS nam 2030 (KBS5) tang 57% (26-93%) va 10% (2—15%) trén song Soai Rap, 33% (28—
46%) va 7% (2-16%) trén song Long Tau (Hinh 7a, 7b).

Nhin chung, CLN ciing phan bd tang dan vé phia bién. Nam 2030, ngudn nudc ving boy (KBS)
it nguy co 0 nhlem hon so v6i truong hop khong xem xét cai thién hiéu qua XLNT (KB4) (ca vé s6
luong théng sb, mirc d6 vuot chuan va pham vi 6 nhiém): CCME vung ven bo va trong luc dia lan
lugt1a 81 va 61, chi 1/13 va 7/16 vi tri CLN tir mtrc kém tro xubng. Cu thé, séng Soai Rap c6 CCME
dat 33 (tir 28-49), 6 nhiém nang (ndng d6 BOD, PO,*—P va TSS lan luot tuong duwong 7—12,5 lan,
2-3 1an va 4-7,5 1an quy chuan), thong tin twong tir cho song Long Tau la 57 (tir 38-83), CLN kém
dén trung binh (BOD, PO4—P va TSS khoang 1,5-9, 5 1an, 2-3 1an va 3-5,5 lan quy chuan) déi voi
cac vinh va viing bién ven by 1a 81 (tr 60-84), CLN tot (TSS khoang 2,54 1an quy chuén).

Ket qua nghién ctru chi ra ring, viéc ting cudng kiém sodt ngudn thai va XLNT trong thoi gian
to1 rat quan trong va cap thiét, dic biét trong giai doan 2020-2025, gép phan nang cao tinh kha thi
va trién vong quan 1y hiéu qua chat luong nudc mat ving bo TpHCM.

3.2.3. Bién d6i CLN theo thoi gian gia dinh XLNT dap tmg i da cac quy dinh: KB1-KB9-KB6

Két qua mo phong cho thiy day 14 trudng hop kha quan nhat vé CLN ngudn tiép nhan. Tuong
tir nhu trén, cac thong s CLN dang quan tim gdm BOD, PO4#*—P, TSS nhung cai thién dang ké vé
murc do va pham vi 6 nhiém (Hinh 7c, 7d). Nam 2030, so voi quy chuén, néng do cac thong s6 néu
trén (KB6) 1an luot twong duong 3-5 1an, 2-3 1an, 3,5-5 lan tai thuong ngudn song Soai Rap (tinh
dén hop luu véi song Vam Co), 4 lan, 1,52 lan, 3-5 lan trén song Vam Sat (gan hop luu voi song
Soai Rap) va 2,5-3 lan, 1,5-3,5 lan, 3—5 lan tai thuong ngudn song Long Tau (LT1-LT3, trude khi
chay qua khu vye rimg ngdp man). CLN tai cac vinh va vung ven bién nhin chung kha tét, dap ing
quy chuan.

3.2.4. Kha nang chi phdi CLN viing bo ctia cac ngudn thai ndi vi: KB3 va KB7; KB4 va KB12

Nham danh gi anh hudng cia ngudn thai ndi vi, CLN ving bd nam 2025 dugc md phong véi
gia dinh khong c6 tai lvong 6 nhiém dong gop tir nhitng ngudn thai nay (KB7). Két qua cho thiy,
ngoai trir TSS (twong dwong 2,5-5 lan quy chuan, Hinh 7e, 7f), 06 thong sb con lai & KB7 déu dap
{mg quy dinh dbi v6i ngudn tiép nhan. Theo d6, CCME dat mic trung binh va t6t 1an luot ddi véi
nude mit luc dia va nude bién ven bo. Xem xét dong thoi vi KB3 néu trén, ¢6 thé thiy ngudn thai
n6i vi chi phdi dang ké CLN ving bo, nhit 1a khu vuc luc dia (chénh 1éch kha 16 gitra KB3 vs.
KB7), rd nét voi BOD (trung binh 32-33 lan (dao dong 12-60 14n) trén song Soai Rap, Long Tau
va 2-3 lan trén song Pong Tranh) va PO, —P (s liéu trong tir 1a 31-35 lan va 15,5-17,5 1an). Néi
cach khac, nguon thai noi vi dong gop dang ké BOD va PO, —P vao CLN ving bd. Bén canh do,
két qua nghién ciru con chi ra sy chuyén bién tiéu cuc CLN trén toan pham vi viing bo khi gia ting
tinh trang 6 nhiém ngudn nudc ngoai vi trudc khi dén bién dau vao tai tram Nha Bé (KB12 va KB4).
(Dit lisu KB7 va KB12 khong dugc trinh bay chi tiét trong bai bao nay).
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3.2.5. Bién d6i CLN theo céc kich ban BDKH: KB2 va KB3; KB4 va KB10

Bang 8 cho thiy khong nhiéu khéc biét vé CLN gitra 02 kich ban BDKH (RCP4.5 va RCP8.5)
tai cling mot mdc thoi gian danh gia, ciing nhu giita 2 mdc thoi gian lién ké (2025 va 2030) véi ciing
mot kich ban BPKH. Diéu nay c6 thé giai thich théng qua sy thay doi khong déng ké luu luong
dong chay va d6 cao muc nudc theo sau sy it bién d6i nhiét do, lugng mua va myc nudc bién trong
thoi doan nghién ctru. Cu thé, CLN dugc mé phong voi bude nhay 5 ndm trong tong thoi gian
khoang 10 nam (tinh dén 2030) 14 khoang thoi gian kha ngan dé nhiing thay dbi khi hau va NBD
biéu hién rd nét, tirc chénh 1éch giita cac kich ban RCP va giita cac mdc thoi gian tuong ddi thip
(thuong dang ké & nira sau thé ki 21). Thém vao d6, CLN duoc mé phéng trong mua kho tai ving
ven bién nén diéu kién thuy luc chiu chi phdi cht yéu boi muc NBD trong bdi canh BDKH. Do do,
khuyén nghi chi xem xét 1 kich ban BDKH cho cac mé phong dén nam 2030.
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Hinh 6. Bién ddi nong d6 BOD giai doan 2019-2030: XLNT nhu hién trang: (a) KB1 va (b) KB4.

Bang 7. Két qua mo phong CLN viing bo dén nam 2030 theo cac kich ban XLNT va BDKH.

VI KBI - HIEN TRANG KBS - NAM 2025 KBI11 - NAM 2030
KHUVYC TR BOD DO NH¢' NOy PO TSS ColiformBOD DO NHs* NOyPO& TSS Coli BOD DO NH¢' NOyPO& TSS Coliform
song  SRI 196310 003 0427099 312542000 15337 L1 002 026 099 3267 3.900 1989 10 00 02 10 390 43000
sotiRgp S 598142 005 072 041 2804 26000 547 49 005 066 057 3008 140 1309 12 00 06 07 3276 28000
SR4 223 67 004 051 035 17,4 1900 111 67 004 057 029 1790 260 708 14 00 06 04 2541 2400
X DT 70 51 004 059 004 1822 6400 558 3,1 004 058 047 2340 210 1572 1,2 00 0,5 08 2172 9.500
v:;ngm DI3 29 69 004 059 005 1554 280 49 59 004 058 005 1661 210 350 18 00 06 02 2160 500
DT4 36 76 004 059 031 1502 530 29 78 004 059 004 1504 200 80 48 00 06 03 1565 530
) LT3 473 28 003 046 089 1561 29.000 332 1,8 003 042 042 1622 390 883 13 00 04 10 2146 30.000
32:2 LT4 248 49 004 057 075 1457 3.000 229 47 004 055 027 1533 260 552 14 00 05 10 1972 4000
Tranh DT2 36 70 004 058 015 1504 260 27 69 004 059 005 1505 200 79 37 00 06 02 1721 2%

DTS 45 77 004 058 039 1501 900 35 79 004 058 005 150,01 210 107 54 00 06 04 1552 930
LTI 1942 23 0,03 0,36 098 2302 44.000 108,7 13 0,03 032 0,98 2439 4.000 1969 1,1 0,0 03 1,0 2974 46.000
Song LT2 1459 28 0,03 037 097 2117 35000 948 19 0,03 038 087 2267 1.600 171,1 1,2 0,0 03 10 2765 39.000
LongTau LT6 198 46 004 043 058 1430 1.900 174 46 004 043 022 1521 239 496 1,6 00 04 07 1829 2.100
LT7 22 55 004 045 009 1372 290 22 55 004 045 003 1379 200 42 41 00 05 01 1523 300
TVI 24 54 0,05 057 002 1588 340 25 54 005 057 002 1579 340 24 51 01 05 00 1564 350

SThiVE ry) 22 54 005 046 002 1546 260 22 54 005 046 002 1547 260 22 51 00 05 00 1537 280
vionbae MBI 24 7170005 00 1804 260 24 69 00 05 00 1804 230 24 54 00 05 00 199 280
’T m}‘:“g MRI2 23 67 00 05 00 1613 290 23 67 00 05 00 1735 200 61 51 00 05 01 1756 300

MRI3 34 69 00 03 03 1414 530 20 72 00 03 00 1431 210 96 50 00 03 03 1540 530
MRS 34 75 00 05 02 1407 400 18 77 00 05 00 153 210 105 45 00 05 03 1694 440
Vingbién MRI4 23 76 00 03 02 1299 280 19 79 00 03 00 1603 200 11,3 53 00 03 03 1797 290
Venbd MRIS 19 67 00 04 01 1372 210 19 68 00 04 00 1678 200 51 51 00 04 01 2092 240
MR7 23 58 00 05 00 1536 240 23 58 00 05 00 1735 220 23 53 00 05 00 1959 260
MR 1,7 63 00 04 00 1388 230 16 63 00 04 00 1477 200 29 53 00 04 01 1585 240
vish MR2 19 59 00 04 00 1392 260 18 60 00 04 00 1409 240 27 53 00 04 01 1457 280
GanhR&i MR3 20 56 00 04 00 1430 230 20 55 00 04 00 1448 220 20 52 00 04 00 1519 240
MR4 23 57 00 05 01 1369 430 17 58 00 05 00 1393 210 38 45 00 05 01 1433 440
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Bang 7. Két qua mo6 phong CLN viing bo dén 2030 theo cac kich ban XLNT va BDKH (tiép theo).
KHU VI KB4 - 2030 KBS - NAM 2030 KB6 - NAM 2030
ch TRI BOD DO NH: NOy PO/ TSS Colif BOD DO NH ' NOsy PO/ TSS Coli BOD DO NH,* NOy PO TSS Coliform
s SR1 1987 1,0 0,01 0,15 0,99 397,0 43.000192,5 1,1 0,01 0,15 0,99 3764 3.600 76,7 1,2 0,01 0,15 0,99 2450 1.100
Soai Ryp SK3 129733 004 060 0,69 3259 290001057 42 0,04 0,60 0,68 3064 440 424 51 0,04 0,60 067 2469 320
SR4 70,8 6,1 0,04 0,59 041 2522 3.000 192 66 0,04 0,57 0,38 191,0 300 81 67 0,04 0,57 033 1829 240
- DTI 15321,7 0,04 0,51 0,82 217,7 9.500 132,8 1,9 0,03 0,51 0,81 361,7 360 64,9 1,8 0,03 0,51 0,81 2618 230
Vimsy D13 331 62 004059 020 2128 260 238 66 0,04 0,59 0,19 1890 210 99 68 0,04 059 0,19 1514 200
DT4 78 67 004 0,59 028 1529 530 34 7,7 0,04 0,59 005 150,6 240 2,7 7.8 0,04 0,59 0,04 1503 210
T N 057 0 B, B o5 o R B 5 i
gg:g LT4 548 3,1 1953 4.000 29,6 4,0 0,04 0,52 0,29 156,5 360 56 1466 240
T mﬁ DT2 73 64 170,6 340 50 6,7 004 0,58 0,05 150,7 240 44 68 0,04 0,58 0,05 1504 210
DTS 6,8 1522 900 28 7,8 0,04 0,59 0,06 1504 260 2,3 200
LTI 196,714 295,0 46.000 143,9 1,8 0,02 0,25 0,98 2834 3.600 47,0 2, X 2 3.000
ig:: LT2 1627 1,7 0,03 033 099 2743 36.000120,7 2,1 0,03 0,33 0,85 250,1 1.400 36,6 3, 0,84 2368 900
Taw LT6 486 3,6 004 042 065 181,0 2100 223 41 0,04 042 020 1557 300 4,1 53 020 140,7 290
LT7 40 49 004 045 0,11 1503 500 2,9 52 004 045 0,04 1383 240 1,5 57 0,04 1298 210
S.Thi TVI 2,5 54 005 0,57 0,02 1589 350 2,5 54 0,05 0,57 0,02 1594 350 2,5 54 005 0,57 0,02 1449 340
Vi TV2 22 54 0,05 046 002 1548 340 22 54 0,05 046 0,02 1574 300 22 54 0,02 137,5 270
S R ET EREEEEET] ERRLEET B
Péng MRI2 58 58 00 05 01 17,5 300 23 66 00 05 00 16,7 240 16 63 00 04 00 1538 210
Tranh MRI3 98 68 00 03 03 1452 530 22 7,0 00 03 01 1373 240 21 60 00 04 00 140,1 210
MRS 96 56 00 05 03 1535 260 23 76 00 05 01 1593 240 23 58 00 05 00 1385 210
‘;‘i‘é‘f MRI4 81 7,1 00 03 03 1804 300 21 7,7 00 03 01 1735 240 19 68 00 04 00 1603 210
Venby MRIS 47 67 00 04 01 1988 290 19 67 00 04 00 1767 240 24 59 00 05 00 1678 210
MR7 23 63 00 05 00 1835 260 23 58 00 05 00 1803 280 23 67 00 05 00 1735 200
MRI 28 58 00 04 01 1456 240 1,6 63 00 04 00 1477 240 2,0 55 00 04 00 1338 210
Zm MR2 26 66 00 04 01 1401 290 18 60 00 04 00 1409 280 17 59 00 05 00 130,1 230
R MR3 20 70 00 04 00 1439 300 20 55 00 04 00 1448 290 18 78 00 05 01 1329 230
MR4 39 59 00 05 01 1374 460 19 57 00 05 00 1393 300 19 79 00 03 00 1270 260
Bang 8. Chi s6 CLN (CCME) viing bd TpHCM dén nam 2030 trén co sé 07 thong s6 md phong.
2019 NAM 2025 NAM 2030
Khu vue Vi tri
KB1 KB2 KB3 KB7 KB8 KB9 KBI10 KB4 KB5S KB6 KB11 KBI12
Song 26 26 25 25 25
Soai Rap 42 42
: 47
Soéng
Vam Sat
Séng
Déng
Tranh
Séng
Long Tau
Séng
Thi Vai
Vinh
Déng
Tranh
Ving
bién ven
bo
Vinh

Ganh Réi
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Hinh 7. Bién d6i nong d6 mot sé théng sb CLN tai ving by TpHCM giai doan 2019-2030: (a, b)
Coliform: XLNT dap tmg quy chuan (KB1 va KB5); (c, d) DO: XLNT dép tng t6i da quy chuin
(KB1 va KB6); (e, f) TSS: c6 va khong c6 ngudn thai ndi vi (KB3 va KB7).



Tap chi Khi twong Thuy van 2021, 727, 68-81; doi:10.36335/VNJHM.2021(727).68-81 80

C6 thé thay rang, ngay ca xur 1y toi wu nude thai ndi vi ving by TpHCM, céc ngudn tiép
nhan chu yéu trong luc dia (song Soai Rap, Long Tau) van tiém tang nguy co 6 nhiém, nhat
1a khu vuyc thuong luu, xa cira séng, khong c6 loi thé khuéch tan va pha lodng chat 6 nhidm.
Theo d6, quy hoach ngudn thai ndi vi va ting cudng kiém soat CLN ngoai vi 1 mot trong
nhiing giai phap quan trong nham quan ly hiéu qua moéi truong nude mat vung bo TpHCM
trong bdi canh phat trién khong ngimg kinh té—xa hoi doc luu vire song Sai Gon-Pdng Nai.

4. Két luan

CLN ving bo TpHCM duoc md phong dén nam 2030 véi 7 thong sé (BOD, DO, NO;—N,
NHs™N, PO4#—P, TSS va Coliform), xem xét cac kich ban khac nhau vé XLNT va NBD (RCP4.5
va RCP8.5). Giai doan 2019-2030, néu khong cai thién tinh hinh XLNT, CLN ving bd nhét 1a khu
vuc luc dia s€ suy gidm, dao dong & mirc kém-—kha, né)ng do TSS, BOD va PO tuong duong 3-8,
3-13 va 2-3 lan quy chuan. Trong trudng hop dap ung hodc dap tmg t6i da cac quy dinh vé XLNT,
CLN viing bd chuyén bién tich cyc trong giai doan 2020-2025 (BOD va POs*—P), nhung giam
dan dén nam 2030 do gia ting xa thai tir cac hoat dong KTXH. Can luu y ring, ngay ca dap ung toi
da vé XLNT, nudc mit lyc dia van c6 nguy co 6 nhiém (thugng ngudn cac séng Soai Rap, Long
Tau, Vam Sat). Nghién ctru ciing chi ra ngudn thai ndi vi dong gop dang ké BOD va PO£—P vao
CLN ving bo. Bén canh d6, cac RCP khéac nhau anh hudng kha tuong dong dén CLN tai cing mdc
thoi gian tinh toan, do vay c6 thé chi nén xem xét 1 kich ban RCP trong mé phong CLN & tuong lai
gan (dén 2030).

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ctru, Viét ban thao bai bao, Chinh sira bai
bao: L.N.T.; Lua chon phuong phap nghién ctru, Xt 1y s6 lidu: T.T.H.; LAy méu, Phan tich
mau: IMHOEN.

Loi cam on: Nghién ciru nay dugc tai tro boi S Khoa hoc va Cong nghé thanh phd Ho Chi
Minh trong khu6n kh6 Nhiém vu nghién ciru KH&CN “Panh gia kha niang chiu tai cia vinh
Dong Tranh, vinh Ganh Réi va cira song Soai Rap trudc stic ép cia sy gia ting dan sb va
tang truong kinh té ctia ving ha luu hé thong séng Pong Nai”.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap 1o1 ich trong nhém tac gia.

Tai liéu tham khao

1. Meybeck, M.; Kuusisto, E.; Mékeld, A.; Mélkki, E. Water Quality Monitoring — A
Practical Guide to the Design and Implementation of Freshwater Quality Studies and
Monitoring Programmes, UNEP/WHO, 1996.

2. Toro, D.; D.M.; Fitzpatrick, J.J.; Thomann, R.V. Water Quality Analysis Simulation
Program (WASP) and Model Verification Program (MVP), Hydroscience, Inc.,
Westwood, NY, for U.S. EPA, Duluth, MN, 1983.

3. Ambrose, R.B.; Connolly, J.P.; Schanz, R.W. WASP4, A Hydrodynamic and Water
Quality Model-Model Theory, User's Manual, and Programmer’s Guide. U.S.
Environmental Protection Agency, Athens, GA. EPA/600/3—87-039, 1988.

4. Tinh, T.T.; Hai, B.N.; Ha, B.N.L.; Thuan, N.T.T. Panh gid mic d¢ anh hudng cia
cac ngudn nudc chay vao hd Pan Kia va ap dung md hinh AQUATOX quan 1y chit
lugng nude ho. Tap chi sinh hoc dai hoc Pa Lat 2015, 38, 61-69.

5. Trang, C.T.T.; An, P.H.; Ta, T.A.; Cuong, L.D.; Thanh, T.D.; Thanh, T. M6 phong
lan truyén chét 6 nhiém khu vyc Pha Tam Giang — Cau Hai, Thira Thién — Hué bang
mod hinh DELFT-3D. Tap chi Khoa hoc va Céng nghé Bién 2014, 3, 272-279.

6. Chinh, P.V. Ung dung mé hinh toan danh gia chat luong nuéc ha luu séng Dong Nai
dén nam 2020. Tap chi nghién ciu khoa hoc truong dai hoc Dong A4 2011, 4, 40-53.



Tap chi Khi twong Thuy van 2021, 727, 68-81; doi:10.36335/VNJHM.2021(727).68-81 81

7. Théang, N.T.; Thai, T.H.; Huong, D.T.; Diing, L.D. Dy béo dién bién chat luong nudc
song Nhué — Pay theo cac kich ban phat trién kinh té—xa hoi. Tap chi Khoa hoc Dai
hoc Quéc gia Ha Ngi 2013, 2§, 166-276.

8. Bhargava, D.S. Use of water quality index for river classification and zoning of Ganga
River. Environ. Pollut. Ser. B. England 1983, 6, 51-67.

9. Sutadian, A.D.; Muttil, N.; Yilmaz, A.; Perera, C. Development of River Water
Quality Indices — A Review. Environ. Monit. Assess. 2016, 58, 1-33.

10. Tuén, L.N.; Quan, T.M.; Thuy, T.T. Ap dung chi sb chat luong nudc danh gia dién
bién chat luong nudc mit tai khu vuc phia Nam tinh Binh Duong. Tap chi Phat trién
Khoa hoc & Cong nghé 2018, 6, 118—127.

11. Quan, T.M. Piéu tra, danh gi4 kha ning chiu tai va d& xudt cac giai phap giam thiéu
6 nhiém trén kénh, rach cho ving d6 thi phia Nam tinh Binh Duong. S¢& Khoa hoc va
Cong ngh¢ tinh Binh Duong, 2018.

12. Thai, N.D. Nghién ctru bién dong méi truong tram tich trong Holocen mudn phuc vu
quy hoach phat trién bén vimg khu vuc ctra song Pong Nai. Truong Dai hoc Khoa
hoc tu nhién—Pai hoc Quéc gia Ha Noi, 2015.

13. Phung, N.K_; Tin, N.V_; Tuan, L.N. Xay dyng kich ban bién d6i nhiét d trong bdi
canh bién d6i khi hau cho khu vuc thanh phd H6 Chi Minh. Hoi thao Khoa hoc Qudc
té “Toan cau hoa, bién ddi khi hau va phat trién bén virng”, 09/05/2017, Truong Dai
hoc Ha Tinh, Ha Tinh, 2017.

14. Tuén, L.N.; Thinh, N.N.; Phung, N.K. Xay dung kich ban myuc nudc bién dang trong
bdi canh bién doi khi hau cho khu vuc thanh phd HO6 Chi Minh. Tap chi Phdt trién
Khoa hoc va Cong nghé 2018, 5, 184—-191.

15. Phung, N.K.; Tin, N.V.; Tuan, L.N. Precipitation scenarios in Ho Chi Minh city in
the context of climate change. VJST 2017, 4C, 115-121.

Forecasting surface water quality in the coastal area in Ho Chi
Minh City to 2030 in the context of sea level rise
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Abstract: The study aimed to assess water quality in the coastal area of Ho Chi Minh City
to 2030 (via parameters of BOD, DO, NO;—N, NH4s*—N, PO4+*—P, TSS, and Coliform) in
the context of sea level rise (RCP4.5 and RCP8.5) under different wastewater treatment
scenarios. In the period 0of 2019-2030, if the wastewater treatment situation is not improved,
areas (and related parameters) of concern would be Soai Rap, Long Tau, Vam Sat rivers
(TSS, BOD, PO4*—P), and the coastal area of Long Hoa—Can Thanh (TSS, PO4+*—P). In
case of meeting or maximal meeting the regulations on wastewater quality, the coastal water
quality would positively change (BOD and PO4*—P) in the period 2020-2025, but gradually
decrease in the following years due to the increase in discharge from economic activities. It
should be noted that, even maximal meeting the regulations on wastewater treatment,
continental (upstream) surface water would be still polluted in 2030 by BOD, PO4*—P, and
TSS (about 2-5 times as many as the standard). Results showed wastewater generators in
the research areas have significantly contributed BOD and PO4*—P into the coastal water.
It is also recommended to reduce the number of RCP scenarios when simulating water
quality in the near future due to small differences among caculating results.

Keywords: Coastal area; Surface water; Water quality; Water quality index.



