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AP DUNG CHi SO CHAT LUONG NUOC PANH GIA
CHAT LUONG NUOC SONG SAI GON CHO CAC MUC PiCH
SU DUNG NUOC

Thiy Chau To", Pham Thé Anh?, Nguyén Vin Hop?

1 Trreong Dai hoc Thu Dau Mot
2S¢ Tai nguyén va Moi treong Binh Duong
3 Trwong Dai hoc Khoa hoc Hué

Tém tat. Song Sai Gon la mot trong nhitng ngudn nudc mit quan trong nhét cta tinh Binh
Duwong, dwoc st dung cho da muc dich. Nghién cttu nay dwoc thuc hién nhdm danh gia
chét luong nude song Sai Gon va kha ning sit dung ngudn nudc cho cdc muc dich khac
nhau. Dya trén dit liéu chdt luong nudc séng quan trac duoc tir thang 12 ndm 2019 dén
thang 11 ndm 2020, md6 hinh chi s6 chét lwong nude (WQI) duoc ap dung dé€ danh gia chat
luwong nude séng cho cac muc dich st dung nudc nhu cdp nude sinh hoat, néng nghiép,
cong nghiép va bao vé doi song thuy sinh. Thudt toan néi suy (IDW) va hé thong thong tin
dia ly (GIS) ciing dwoc dp dung dé€ xay dung ban d6 phan vung chat luong nude séng. Két
qua nghién ctu cho thady WQI cho muc dich cap nudce sinh hoat dao déng trong khoang 10 -
65, néng nghiép 67 — 100, cong nghiép 26 — 100 va bao vé doi sdng thuy sinh 3 — 38. Chat
luong nude song Sai Gon dap tng yéu cau déi vdi cac muc dich nong nghiép va cong
nghiép, khong phu hop cho muc dich cdp nudc sinh hoat va bao vé doi séng thuy sinh. Két
qua nghién cttu cung cap thong tin hitu ich cho cdng tic quan 1y ngudn nudce va kiém soat &
nhiém nudc song.

Tt khoa: song Sai Gon, chat luong nuwdc, WQI, GIS, Binh Duong
1 Mo dau

Chi s6 chat luong nude (WQI) 1a mot thong s6 t0 hop duge tinh toan tir nhiéu thong s6
chat luong nudc theo mot phuong phép xac dinh (hay theo mot cong thirc toan hoc xac dinh).
Muc dich cia WQI la chuyén d6i nhiéu thong s6 chat luong nude (thdng s6 hoa hoc, vat 1y, sinh
hoc) thanh moét gia tri duy nhat, tir d6 thuan loi cho viéc so sanh chat luong nuwdc gitra cac mau
khac nhau trén co so gia tri WQI cta ting mau [1]. WQI duoc dung d€ mo6 ta dinh luwong vé
chéat luong nudc va duoc biéu dién qua thang diém xac dinh, thong thuong 0 — 100, mot s6
treong hop 10 — 100, 0 — 1000... [1, 2]. Phuong phép chung dé xay dung mot mé hinh WQI bao
gom 4 budc [1, 2]: i) lya chon cac thong s6 chat luong nude (xi), ii) chuyén doi cac thong s6 co
don vi khac nhau thanh cac chi s6 phu (qi) theo mét thang diém nhat dinh, iii) xdc dinh phan
trong lwong déng gop cua tiing thong s6 (wi) va iv) tinh toan WQI theo mdt cong thic toan hoc
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ttr cac gia tri qi va wi. M3di bude ¢6 thé duoc thuc hién theo y kién chu quan cua tac gia (Horton,
1965 [2]; Dinius, 1972 [2]; Bhargava, 1983 [3]), tap hop y kién theo ky thuat Delphi (Brown va
cong su, 1970 [2]; Dunnette, 1979 [1]) hay stt dung cac ky thuat thong ké (Shoji va cong su,
1996 [1]; Juong va cdng sw, 1979 [1]). Trong md hinh WQI, chi s6 phu (qi) thé hién chat luong
cua thong s6 lua chon va duoc xac dinh dwa vao mdi quan hé gitra qi va gid tri do ctia thong s6
lwa chon (xi) dwdi dang phuong trinh todn, d6 thi (tuyén tinh hoac phi tuyén) hodc bang tra cttu
[1, 2]; trong lwong dong gbp (wi) thé hién tim quan trong ctia méi thong s& lwa chon, song ciing
c6 mot s6 mod hinh WQI khong tinh dén phan trong luong dong gop [1, 2]. Theo Abbasi va cong
su [1], cong thirc tap hop d€ tinh WQI ¢6 3 dang: dang tong, dang tich va dang logic. Trong d¢,
cong thirc dang tong va dang tich dwoc sit dung phd bién hon. Chang han, Horton (1965),
Brown va cong su (1970), Prati va cong su (1971), Dinus (1972), Otto (1978) st dung cong thitc
dang tong, trong khi Landwehr va cdng su (1975), Walski va Parker (1974), Bhargava (1983),
Dinus (1987) st dung cong thitc dang tich. Viéc st dung WQI dwoc cac nha chuyén mon, cac co
quan chiu trach nhiém vé van dé cdp nudc va kiém soat & nhiém nuwdc ting hd vi cé nhigu wu
diém. WQI déng vai tro nhu mot cong cu hitu ich d€ xem xét cac xu hudng bién dong chat
lwong nude, danh gia anh hwong cua cac yéu t6 moi truong dén chéat luong nuwde va giup cac
nha hoach dinh chinh sach cua chinh phu danh gia hiéu qua cta cac chwong trinh quan ly

ngudn nudce [1].

O Viét Nam, c6 nhiéu nghién cttu xay dung va &p dung WQI cho cac song, ho, kénh rach
nhw song Hwong ¢ tinh Thira Thién Hu€, song Kién Giang ¢ tinh Quang Binh, song Thach Han
O tinh Quang Tri [4], cdc sdng va kénh rach ¢ thanh phd H6 Chi Minh [5], song Hau ¢ thanh
phd Can Tho [6], song Thi Tinh va song Sai Gon ¢ tinh Binh Duong [7, 8], song Tién ¢ tinh Tién
Giang [9], vung thuwong ngudn sdng Dong Nai [10]... Trong sd cac m6 hinh WQI, WQI duoc
phét trién boi Bhargava (1983) [3] la mot trong nhitng md hinh dwgc st dung rong rai d€ danh
gia, phan loai chat luong nudc cho ca muc dich tdng quat va cac muc dich sit dung riéng. WQI
cua Bhargava da duoc ap dung cho cdc nguén nuwdc mat nhu song Euphrates ¢ Irag cho cac
muc dich nude cap sinh hoat va tudi tiéu [11, 12]; séng Netravathi & mién Bic An D6 cho muc
dich cap nudc sinh hoat [13]; ho Polyphytos va song Aliakmon ¢ Hy Lap cho da muc dich st
dung nuéc [14]; song Huong, song Thach Han, song Kién Giang ¢ mién Trung Viét Nam [4] va
song Thi Tinh, song Sai Gon & mién Nam Viét Nam cho muc dich st dung nudc chung va ca
cac muc dich riéng nhw cap nudc sinh hoat, twdi tiéu ndong nghiép va bao vé doi song thuy sinh
[7, 8].

Song Sai Gon chay qua dia phan tinh Binh Duong ¢6 chiéu dai khoang 107 km — tix ho
Dau Tiéng dén cau Binh Phudc, chiéu rong thay doi ttr 87 — 199 m, d6 sau 7 — 14 m va dién tich
luu vuc khoang 600 km? [15]. Séng dwgc chia thanh 2 tiéu luu viee: ti€u luu vuc I (phia thuong
nguodn song) — tir ho Dau Tiéng dén noi hop nhau véi song Thi Tinh va tiéu lvu vuc II (phia ha
nguodn song) — tir noi gap nhau véi séng Thi Tinh dén cau Binh Phudc. Tiéu lvu vuc I c6 mat do

dan cw thap, hoat ddng chu yéu la canh tac néng nghiép. Tiéu luu vuc I ¢6 mat d6 dan cu cao,
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ddc biét & cac d6 thi 16n nhu Thu Dau Mot, Thuén An va ¢ nhiéu khu cdng nghiép, cum cong
nghiép hoat dong. Ngudn nudc song Sai Gon st dung chti yéu cho muc dich cap nudce sinh hoat
va tudi tiéu, va cac hoat dong khac nhu cap nudc cong nghiép, giao thong thuy. Bén canh do,

song con gitr chitc ndng tiéu nude va tiép nhan nuwde thai tir cac hoat dong trong luu vuee [15].

Trong bai bao nay, dwa trén s liéu quan tric chat lvgng nudce song Sai Gon doan chay
qua dia ban tinh Binh Duong tit thang 12/2019 dén thang 11/2020, ching tdi 4p dung mo hinh
chi s6 chét lwong nudc da xay dung cho cac song ¢ tinh Binh Duong [7, 8] két hop véi hé thong
thong tin dia ly d€ danh gia bién dong chat luong nudc song, kha nang st dung nguén nuwdc va
lap ban d6 phan vung chat lwgng nuwdc cho cac muc dich st dung nudc, bao gom cdp nude sinh

hoat, ndng nghiép, cong nghiép va bao vé doi séng thuy sinh.

2 Phuong phap nghién ctitu

21 Pham vi nghién cttu va ldy mau

Pham vi nghién cttu 1a doan sdng Sai Gon chay qua dia phan tinh Binh Duong véi chiéu
dai khoang 107 km — tir hd Dau Tiéng dén cau Binh Phuéc. Trén doan song, tién hanh 18y mau
¢ 03 vi tri (ky hiéu SG1, SG2 va SG3) trong khoang thoi gian tir thang 12/2019 dén thang 11/2020
véi 12 lan lay mau, fan suit lay mau 1 thang/lan. Vi tri SG1 (toa d¢ 11°17°17”'N, 106°21'15”E)
cach dap Dau Tiéng 2 km vé phia ha luu, duoc lya chon d€ danh gia chat luong nudce thuong
ngudn song Sai Gon bat dau chay qua dia ban tinh Binh Duwong. Vi tri SG2 (10°58'55"N,
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106°38'36"’E) tai hong thu nwdc nha may nudc Thu Dau Mot, duoc lua chon d€ danh gia tac
ddng cua cac hoat ddng d6 thi va cong nghiép thudc thi xa Bén Cat va thanh ph6 Thu Dau Mot
dén chat lvong ngudn nudc, dong thoi giam sat chat lwong nuwdc cho muc dich cap nudce sinh
hoat ¢ thanh phd Tha Dau Moét. Vi tri SG3 (10°52°01”’N, 106°42'48"’E) cach nga 3 rach Vinh Binh
va song Sai Gon 50 m vé phia ha luu, 1a di€ém cudi ngudn cua song ¢ tinh Binh Duong, duoc lua
chon d€ danh gia tdc dong cua nudc thai do thi va cong nghiép tir thanh phd Thuan An va phia
thanh phd H6 Chi Minh. Tai mdi vi tri tién hanh 18y mau ¢ 2 diém, mdi diém 18y mau & 2 do
sau 50 em va 100 em dwdi mit nude. Tai mdi diém, tién hanh lay 01 phan mau - 12 mau trén 6 2
dd sau 50 cm va 100 cm (ty 18 1:1). Mau dem vé phong thi nghiém d€ phan tich 1a mau t6 hop t
02 phan mau & 2 diém véi ty 18 thé tich 1:1. Cac mau nudc sdng dugc 1dy theo TCVN 6663-
6:2018 [16] va bao quan theo TCVN 6663-3:2016 [17].

2.2 Phan tich cac thong sd chit lwgng nude

pH, oxy hoa tan (DO), tdng chét ran lo ling (TSS), d6 dan dién (EC) va tong chat ran hoa
tan (TDS) dwgc do truc ti€p tai hién treong st dung may kiém tra chat luong nudéc TOA QC
22A va Hach Sension 5. Nhu cau oxy héa hoc (COD), amoni (NHzs*), nitrit (NO2), photphat
(POs>), d§ cting tdng, tdng sét tan va coliform dwoc phan tich trong phong thi nghiém theo cac
Tiéu chudn Viét Nam (TCVN) va Cac phuong phdp phan tich nudc va nudc thai (SMEWW)
[18].

2.3  Tinh toan WQI

WQI cho mbi muc dich st dung nudc dugc tinh toan theo cdng thitc sau [3, 7, 8]:
n 1/n
waQl :{HE} x100 @
i=1

Trong do, Fi la gia tri ham nhay cua thong s6 i, nhan gia trj trong khoang 0,01 (tuong
tng v6i mue chdt lwgng kém nhét) va 1 (twong Gng véi miee chat luong tot nhat) va duoc xéc
dinh ttr d6 thi ham nhay d6i v6i thong so i (Hinh 2), n la s6 thong so lya chon cho ting muc
dich st dung nudc (Bang 1).

WQI nhéan gia tri tir 1 (chdt luong nuwdc kém nhat) dén 100 (chat luong nuwdc tot nhat).

Béng 1. Céc thong s chat lwong nude lwa chon cho cac muc dich st dung nuée [7, 8].

STT Muc dich st dung nude Cac thong s6 lua chon n

pH, DO, TSS, COD, NH«, NOz, POs*, tdng sat

1  Cap nudc sinh hoat .
tan va coliform

Nong nghiép TDS va pH
3 Coéng nghiép EC, d6 cing 2
Bao vé doi sdng thuy sinh pH, DO, NH+* va NO=~
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Hinh 2. Ham nhay cta c4c thong s6 chat lugng nudce [7, 8].

(1, 2, 3, 4 trong hinh la cdc ham nhay twong 1tng vé6i cdc muc dich sir dung nwéc néu ¢ Bing 1)

2.4  Phan loai va 1ap ban do chat lwgng nwéc
Chét lwong nude song Sai Gon duoc phan thanh 5 loai theo gia tri WQI. Trong d6, chi ¢

9
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"N

nhing gia tri WQI dat loai I - tng véi mie chat luong nwde “rat tot” va loai II - Gtng v6i murc

chét lvong nudc “tot” thi ngudn nuwde thoa man cho muc dich st dung nudce [3].

Bang 2. Phan loai va danh gia chat lugng nude theo WQI [3, 7].

Loai WQI Giai thich Mau
1 90 + 100 Rat tot Xanh nwéc bién
II 65 + 89 Tot Xanh 14 cay
11T 35+ 64 Trung binh Vang
v 11+34 Xau Da cam
\Y% 0+10 Rat xau bo

Phuong phap ndi suy theo thuat toan nghich dao khoang cach (IDW) trén hé thong thong
tin dia ly (GIS) duoc ap dung dé xay dung ban d6 phan vung chat luong nudce song Sai Gon cho
cac muc dich st dung nudc. Phuong phap IDW cho phép xac dinh gia trj ctia cac diém chua
biét bang cach tinh trung binh trong s& khoang cach céc gid tri ctia cac diém da biét trong ving
1an can. Nhitng diém cang cach xa diém can tinh, cang it anh huéng dén gia tri tinh toan, dan
toi trong sO sé giam. Gia tri ndi suy tai di€ém chua biét (Z) trén co sd cac gia tri da biét xung

quanh né duogc tinh theo cong thirc sau [19, 20]:

n
1
r Z;X
R IC @
= — = =
Z?:j_“f . ElE
=1

trong d6: i la cac diém dir liéu da biét gia tri, n la s6 diém da biét, Zi la gia tri diém thi i, Wi la
trong s6 diém thw i, d la khoang cach dén diém i, k 1a héng s0 IDW (k cang cao thi d6 anh

huong cua cac diém 0 xa cang thdp, thong thuong k = 2).

Ban d6 chat luong nudce song cho tirng muc dich st dung nudc duwoc mau hda theo thang
diém WQI duoc néu 6 Bang 2 stt dung phan mém ArcGIS 10.1.

2.5 Phuong phéap thong ké

Phuong phap thong ké dugc ap dung dé tinh todn cac dai luong ddc trung cho cac thong
s0 chat lwong nudce va cac WQI (gia tri 16n nhét, gia tri nho nhat, gia tri trung binh va do léch
chudn) va xay dung cac phuong trinh hoi quy tuyén tinh. Phuwong phap phan tich phuong sai 2
yéu t0 (ANOVA) duoc ap dung d€ danh gia anh hudng cta cac yéu t6 thoi gian (thang) va

khong gian (vi tri quan trac) dén xu huéng bién dong chat luong nude sdng [21].

Sw bién dong chat luwong nude song (theo WQI) theo khong gian va thoi gian dugc biéu
dién bang biéu d6 hop (box-and-whisker).

10
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3 K&t qua va thao luan

3.1 Chat lwgng nwéc sdng Sai Gon danh gia qua cic thong s riéng biét

béc diém cua mot s6 thong s chat luong nudc song Sai Gon nam 2020 theo mua (mua
kho: tir thang 12/2019 dén thang 4/2020 va mua mua: tir thang 5 dén thang 11/2020) dwgc trinh
bay ¢ Bang 3.

Bang 3. Tém tat ddc diém chat luong nuwdc song Sai Gon.

STT Théng s6 Pon vi Mua mua (n=7) Mua kho (n =5) QCVN 08-MT:
i Min - Max@ TB £ S® Min-Max TBz%S 2015/BTNMT ©
1 pH - 6,0-7,5 6,302 6,1-6,8 6,4%0,2 6—-8.5
2 DO mg/1 1,2-43 2,1%0,7 14-4,6 2,7%0,9 >5
3 EC uS/cm 25-1725 208 £ 365 28 — 1850 578 £ 678 -
4 TDS mg/1 51 -3510 349 £ 756 35-3772 862 + 1098 -
5 TSS mg/l 8-38 16+9 5-64 26+15 30
6 COD mg/l 5,0-39,0 153+9,1 7,0 -47,0 24,7 +12,5 15
NHs* (theoN)  mg/l 0,12-2,0 1,0+0,63 0,05-1,6 0,61 + 0,50 0,3
NOx (theo N) mg/l 0,01 -0,37 0,07 +£ 0,08 0,01-0,11 0,04+0,03 0,05
POs* (theo P) mg/l 0,05-0,13 0,08 + 0,02 0,03-0,11 0,06+0,02 0,2
, Docingténg  mg/l 9144 27 +30 8-178 56 + 62 -
1 Tong sit tan mg/1 0,05-1,75 0,83 +0,44 047-1,12 0,82%0,21 1,0
2 Coliform MPN/100 ml 1500 — 4600 2650+ 860 1500 — 4300 2290+750 5000

@ Min: gia tri nho nhét, Max: gia tri 16n nhat
® TB: gid tri trung binh, S: 0 léch chuan

© Quy chudn ky thuat quéc gia vé chdt lwong nuwdc mat cdt A2 (thong s6 chat luong nudce thoa man diéu kién gid tri ghi
6 cOt A2 cd thé dung cho muc dich cdp nudc sinh hoat nhung phai ap dung cong nghé xt ly phtt hop hodc cac muc dich
str dung nuéc thAp hon nhu tudi tidu, thity loi (B1), giao thong thiy (B2) ...)

Két qua quan trac chat luong nuwdc sdng Sai Gon nam 2020 cho thay: pH cta nuwdc song
twong d6i on dinh, ndm trong khoang 6,0 — 7,5 va khong c6 su bién dong nhiéu theo mua: mua
kho 6,4 + 0,2 va mua muwa 6,3 = 0,2. N6ng do COD trong nudc song dao dong trong khoang
rong 5,0 — 47,0 mg/l, trong d6 21/36 gia tri COD (chiém 58%) > 15,0 mg/l. COD trong nudc cao
dan dén nong do oxy hoa tan (DO) trong nudc song kha thap: DO dao dong tir 1,2 — 4,6, ddc biét
tai cac vi tri SG2 va SG3: 22/24 (92%) gia tri DO quan tric duoc nho hon 2,5 mg/l. Néng d6 DO
trong nude thdp anh huwdng dén qud trinh chuyén héa cac chat 6 nhiém, dac biét 1a chat hitu co
trong mdi truong nudc va tac dong xau dén cic sinh vat thay sinh. Nong dd cac chat dinh
dudng nhu amoni va nitrit trong nudc sdng tuong ddi cao. Amoni dao ddng trong khoang 0,05
- 2,0 mg/l, dac biét tai vi tri SG1, 7/12 gia tri amoni I6n hon 1 mg/l. Nitrit dao dong ttx 0,01 — 0,37
mg/l va ndng dd cao nhat ghi nhan ¢ vi tri SG3 véi nong dd nitrit trung binh 0,1 mg/l. Téng sat
tan va coliform dao dong trong khoang 0,05 — 1,75 mg/l va 1500 — 4600 MPN/100 ml.

11
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So sanh v6éi QCVN 08-MT:2015/BTNMT cho thdy: 100% cac gia tri pH, photphat va
coliform quan tric dugc trén tat ca cac vi tri (SG1 — SG3) va cac thang (12/2019 — 11/2020), 80%
gia tri TSS, 82% gia tri NO» va tong sat tan thoa man gia tri ghi ¢ cot A2; trong khi d6, 100% gid
tri DO, 78% gia tri NHa*, 58% gia tri COD khong thda man gia tri ghi 6 c6t A2. Nhuw vay, cac van
dé lo ldng chinh d&i véi chat lwong nude séng Sai Gon 1a DO thdp; COD, NHs* va NO» trong
nudc song cao. Nhitng van dé nay ciing da duoc ghi nhan trong nghién cttu trede day vé chat
luong nudc song Sai Gon giai doan 2016 — 2019 [8]. DO thidp; COD, NHs* va NOz trong nudc

song cao sé lam han ché& kha nang st dung ngudn nudc.

Trén luru viee sdng Sai Gon va song Thi Tinh (mét phu lueu cua sdong Sai Gon), mitc do
cong nghiép héa va do thi héa da va dang dién ra manh mé véi nhiéu khu céng nghiép, cum
cong nghiép nhu Bau Bang, My Phuweéc 1, 2 & 3, An Tay, Théi Hoa, VSIP I, Viét Heong... va 03
d6 thi 16n caa tinh Binh Duong, bao gom My Phudc, Thu Dau Mot va Thuan An. Nudc thai tir
cac hoat déng cong nghiép va dé thi dd vao séng c6 thé la nguyén nhan chinh lam suy giam

chat lvgng nudc song.

3.2 Bién dong chit lwong nwdc song Sai Gon theo WQI

Bién dong WQI song Sai Gon theo khong gian (SG1 — SG3) va thoi gian (12/2019 -
11/2020) ddi véi cdc muc dich st dung nudc dugc biéu dién ¢ Hinh 3. Két qua phan tich
phuong sai 2 yéu 3 (vi tri quan trac va thang) duoc trinh bay ¢ Bang 4.

Bang 4. Két qua phan tich phuong sai 2 yéu té.

Muc dich st dung nwéc N?“O“ phuong Tong binh Bac tw do F P Fcrit
sai phuong

Cédp nudc sinh hoat Gitra cac thang 2213 11 2,45 0,04 2,26
Gitra cac vi tri 331 2 2,01 0,16 3,44
Sai s0 thi nghiém 1810 22
Tong 4354 35

Nong nghiép Gitra cac thang 582 11 1,09 0,41 2,26
Gitra cac vi tri 372 2 3,83 0,04 3,44
Sai s6 thi nghiém 1068 22
Tong 2022 35

Cong nghiép Gitra cac thang 4839 11 1,55 0,18 2,26
Gitra cac vi tri 5670 2 10,01  0,0008 3,44
Sai s0 thi nghiém 6230 22
Toéng 16739 35

Bao vé doi song thuy sinh  Gitra cac thang 10838 11 4,06 0,003 2,26
Gitra cac vi tri 968 2 2,00 0,16 3,44
Sai s0 thi nghiém 5334 22
Tong 17140 35
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Hinh. 3. Bién dong WQI theo mua va theo vi tri quan tric d6i véi cadc muc dich st dung nuéc
(A): Cap nudce sinh hoat, (B): Nong nghiép, (C): Cong nghiép va (D): Bao vé doi s6ng thuy sinh

Déi v6i muc dich cap nuwde sinh hoat: WQI kha thdp va dao dong trong khoang 10 — 65:
SG1 =17 - 28, SG2 = 10 — 65 va SG3 = 10 - 44. Dya vao danh gia chét luong nude theo thang
diém WQI (Bang 2) cho thdy: 31/36 gid tri WQI nam trong khoang 11 — 34, twong tmg vSi mtic
chét luong nudc “xau”; 2/36 gia tri WQI thudc 35 — 64, Gting voi miuic chat lwong nude “trung
binh”; 2/36 gia tri WQI thudc 0 - 10, tng voi mue chdt luong nude “rat xau” va chi 01 gid tri
WQI = 65, chét luong nude “t6t” ghi nhan dwoc tai vi tri SG2 vao thang 4/2020. Trong 09 thong
s0 lya chon dé€ tinh WQI cho muc dich cap nudc sinh hoat, cac thong s6 DO, NHs* va NO2 ¢
chat luong rat thadp: hau hét cac Fi ctia cac thong s6 nay nhan gia tri 0,01. Chat lugng cta cac
thong s6 nay kém, dan dén WQI thap va do vay, chat lwong nuwdc sdong chi & mirc “xau” va
“trung binh”. K&t qua phan tich phuwong sai 2 yéu t6 (Bang 4) cho thay: 6 do tin cay 95%, c6 suw
khac biét (hay bién dong) vé chat luong nudc (danh gid qua WQI) gitia cac thang (p < 0,05; F =
2,45 > Farie = 2,26), tuy nhién, theo vi tri quan tric, chat lwong nuede khong khac nhau (p > 0,05; F
=2,01 < Farit = 3,44). Theo Thuy Chau To va cong su [8], chat luong nudc song Sai Gon cho muc
dich cdp nudc sinh hoat giai doan 2016 — 2019 ciing chi & mtc “xdu” va “trung binh”. Ro rang,

trong nhitng nam qua, mdc du c6 nhiéu giai phap kiém sodt 6 nhiém mdi truong nudce tir cac co
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quan bao vé mdi truong dia phuong dwoc trién khai, nhung chat lwong nude sdong van chuwa

dwoc cai thién.

D6i véi muc dich cap nude nong nghiép: WQI duoc tinh toan tir 2 thong s6 pH va TDS,
trong d6 pH ctia nudc song kha 6n dinh va thoa man quy chudn chat luong nudc mat (cdt A2)
nén c6 chat luong rat tot (tat ca cac Fi=1). Dbi véi TDS, trit moét s thang trong mua kho tai SG3
do sy nhiém man, nhin chung TDS ctia nudc sdng kha thap va dap tng yéu cau cap nude cho
cac hoat déng nong nghiép. Do d6, WQI cho muc dich cdp nudc ndong nghiép kha cao va dao
dong trong khoang 67 — 100. Hau hét cac gia tri WQI (33/36 gia tri, chiém 92%) thudc khoang 90
- 100, dat mtec chat lwong nudc “rat t6t”, 3/36 gia tri WQI (8%) thudc khoang 65 — 89, dat murc
chat luong nudc “t6t” ghi nhan dwoc tai vi tri SG3 vao cac thang 1, 3, 5/2020. Chat luong nudc
c6 xu hudng giam dan tir dau ngudn dén cudi ngudn (p < 0,05; F = 3,83 > Farie = 3,44) va khong cd

su khac biét gitta cac thang trong ndam (p > 0,05; F = 1,09 < Ferit = 2,26).

Dai v6i muc dich cap nude cong nghiép: WQI dao dong trong khoang 26 — 100: SG1 =
99 — 100, SG2 = 68 — 100 va SG3 = 26 — 98. Chat luong nudc song Sai Gon cho muc dich cong
nghiép dat mic chat luong tir “to6t” (WQI = 65 — 89) dén “rat tot” (WQI = 90 — 100) & cac vi tri
SG1 va SG2, riéng SG3 vao cac thang 1 — 5/2020, chat lwong nudce chi & mic “trung binh” va
“xau”. Sy nhiém mgn (EC cao, dic biét khi quan trac ¢ thoi diém triéu kiét) & cudi ngudn la
nguyén nhan lam giam kha nang st dung nguén nudc cho muc dich nay. Chat luong nudc cd
xu hudng giam dan tir SG1 dén SG3 (p < 0,05; F = 10,01 > Ferie = 3,44) va khong c6 sy khac biét
gitta cac thang (p > 0,05; F =1,55 < Fcrit = 2,26).

D6i véi muc dich bao vé doi song thay sinh: WQI bién dong khé 16n 3 — 88, chi ¢6 3/36
gia tri WQI dat muc chat luong nuwdc “t6t” duoc ghi nhan vao thang 3/2020 tai SG1 va thang
4/2020 tai SG2 va SG3, con lai chat lwgng nuwdc song chi & muirc “trung binh” (4/36 gia tri c6 WQI
=35 — 64), “xau” (12/17 gia tri c6 WQI = 11 — 34) va thdm chi 6 mtc “rat xau” (12/17 gié tri cd
WQI =0 - 10). Trong cac thong s6 lwa chon dé€ tinh WQI, chi c6 pH c6 chét luwong tot (tat ca cac
Finhén gia tri 1), cac thong sd con lai (DO, NOz, NHs*) déu c6 chat luong thap, dac biét la DO
v6i hau hét cac Fi=0,01. Két qua phan tich phuwong sai 2 yéu t6 cho thdy: ¢d sy khac biét vé chat
lwong nudc gitta cac thang (p < 0,05; F = 4,06 > Fcrie = 2,26), tuy nhién, theo vi tri quan trc, chat
luong nude khong c6 su bién dong (p > 0,05, F = 2,0 < Fcrie = 3,44).

N

Nhin chung, chat luong nudc song Sai Gon dat tir mc “t6t” dén “rat tot” cho cac muc
dich cdp nuéc nong nghiép va cong nghiép. Tuy nhién, ddi véi cac muc dich cap nwde sinh hoat
va bao vé doi sdng thuy sinh, chat luong nudc sdong chi ¢ mirc “xdu”, tham chi “rat xau”. Su
ti€p nhan nudc thai tir cac hoat ddng cong nghiép va do thi trén luu vuc song lam gia ting nong
dd cac chat 6 nhiém trong song cé thé 1a nguyén nhan chu yéu lam suy giam chat lugng nudc.
Hon nita, WQI duoc tinh toan theo cdng thitc dang tich (muc 2.3), nén gid tri WQI bién dong
“nhay” d6i véi sy thay doi gia tri Fi cua cac thong s lya chon. Thuc t€ tinh toan cho thdy, khi

mot thong sd lwa chon nhén gia tri Fi = 0,01 (chdt lwong kém nhat), du cac thong s6 con lai ¢6 gia
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tri Fi = 1 (chat luong tot nhat) thi gia tri WQI tinh duoc sé roi vao khoang 35 - 64, nghia 1a chat
lwong nuwde chi & miee “trung binh”. Hau hét cac gia tri Fi cua cac thong s DO, amoni va nitrit
nhan gia tri 0,01. Do vay, néng d6 DO thap, amoni va nitrit trong nudc song cao la nguyén nhan

chinh lam han ché kha nang sit dung ngu6n nudc séng.

3.3 Phan loai va xdy dung ban d6 chat lugng nuéc song

Két qua phan loai chat luong nudc song Sai Gon theo mua (mua mua va mua kho) cho

cac muc dich stt dung nwéc duoc trinh bay ¢ Bang 5.

Bang 5. Phan loai chét lwgng nuwde song Sai Gon cho cac muc dich st dung nudc.

Muc dich stt dung nudc

Vitri  Clp nudce sinh hoat Nong nghiép Cong nghiép Bao vé doi séng thuy sinh
Muamuwa Muakhé Muamwa Muakhdé Muamwa Muakhdé  Mua mua Mua khé

SG1 v v I I I I v v

SG2 v v I I I II v 111

S5G3 v v I I II I v v

Két qua & Bang 5 cho thdy: chit luong nude song Sai Gon cho muc dich néng nghiép dat
loai I (trong ca muia mua va mua kho), ing voi miee chat lwong nuwde “rat tét” va do vay, nguon
nudc song hoan toan dap tng yéu cau cap nudc ndong nghiép. Doi véi muc dich cap nudc cong
nghiép: tai SG1 - SG2 (mua mua va mua kho) va SG3 (mua mua), ngudn nude sdng cd thé sw
dung cho muc dich cong nghiép vdi chat lwgng nude dat tir loai II (mtre “t6t”) dén loai I (mtkc
“rat tot”), riéng tai SG3 trong mua kho, do su nhiém min nén chat lwgng nude song chi dat loai
III (mttc “trung binh”) va khong dap tng yéu cau cap nudc cong nghiép. Ngudn nudc song
khong phu hop cho cac muc dich cdp nudc sinh hoat va bao vé doi sdng thuy sinh do chat
lwong nudce song chi dat loai III, IV (mttc “xau”) va V (muc “rat xau”) trong ca mua mua va

mua kho.

Tt két qua phéan loai chat luong nuwdce song (Bang 5), ban d6 chat luwong nudc song theo
mua cho cac muc dich stt dung nuedc duoc xay dung dera vao phurong phap noi suy theo thuat
toan nghich dao khoang cach (IDW) trén hé thong thong tin dia ly (GIS). Phuong phap IDW
duogc st dung dé xac dinh gia tri cdc diém chua biét bang cach tinh trung binh gia trj ctia cac
diém da biét trong viung 1an can ctia mdi diém [20]. Phuong phdp nay dugc st dung rat phd
bién trong linh vuc quan trac moi truong d€ thanh 1ap cac ban d6 chat lugng mdi truong khi
viéc 1dy mau va phan tich & tat ca cac diém 1a khong kha thi va rat ton kém. Trong nghién ctru
nay, chiing t6i tién hanh noi suy gia tri WQI sdng Sai Gon tir 3 vi tri SG1, SG2 va SG3 bang
thuat toan nghich dao khoang cach véi hé s6 k = 2. Nhin chung, két qua phan vung chat luong

nudc song trong nghién cttu nay kha phu hop véi ddc diém song, dien bién chat luong nudc
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song trong nhitng nam gan day va két qua nghién ctru trude day [8]. Vao mua kho, khi tdc do
dong chay cta song thdp, dong song duoc chia thanh 3 vung. Trong d6, ¢ vung dau ngudn
song (doan song chay qua huyén Dau Tiéng) c6 mat do dan cu thua thdét, dong song chua chiu
su tdc dong cta cac hoat dong do thi va cong nghiép, nén chit luong nude séong nhin chung tét
hon so véi cac vung khac. Vung gitta nguon (doan song chay qua thi xa Bén Cat va thanh phd
Thu Dau Mot) dong song tiép nhan nudce thai tir cac d6 thi (Bén Cat, Thu Dau Mot) va khu cong
nghiép, cum cong nghiép (My Phudc, An Tay, Théi Hoa...) nén chat luong nude suy giam.
Vung cudi ngudn (doan song chay qua thanh ph6 Thudn An) noi c¢6 mat d6 dan cu va cong
nghiép kha cao, dong song ti€p nhan thém nwdc thai tir cdc d6 thi l1on (Thuan An va thanh phd
HO6 Chi Minh) va cac khu cong nghiép (VSIP1, Dong An, Viét Huong va cac hoat dong san xuét
phia thanh phd H6 Chi Minh), nén chat luong nudc tiép tuc suy giam. Vao mua muwa, nude ti
thuong ngudn d6 vé nén tdc do dong chay caa séng 16n, su trao d6i nuwde trong song dién ra tt
hon, sy nhiém mgn chi xay ra & viing cudi ngudn, nén dong sdng it phan vung hon. Két qua
phan viing chat luong nudc cung cdp thong tin triec quan, dé hiéu hon vé chat luong nudc va

kha nang st dung ngudn nudc cho cdng dong va cac nha hoach dinh chinh sach.

4  Kétluan

Chi s6 chat luong nuwdc 1a mot cong cu hitu hiéu cho phép danh gia dinh luong chat
lwong nuwde va kha nang stt dung ngudn nude cho cac muc dich khac nhau. Trén co sé ap dung
mo hinh chi s6 chat lwong nudce cho song Sai Gon - doan song chay qua dia phéan tinh Binh
Duong nam 2020 cho thdy: nguén nudc song Sai Gon phu hop cho cac muc dich cdp nudc nong
nghiép va cong nghiép vdi chat luong nude dat tir loai II (mike “t6t”) dén loai I (murc “rét tot”).
Nguo6n nudce song khong phut hgp cho cac muc dich cdp nudce sinh hoat va bao vé doi sdng thuy
sinh do chét luong nudce chi dat loai III (mtkc “trung binh”), loai IV (mtic “xau”) va loai V (mtc
“rat xdu”). Nong do DO thap; amoni, nitrit va COD cao trong nudc song 1a nguyén nhan chinh
han ché& kha nang sit dung ngu6n nudc song Sai Gon. D€ cai thién chét lwgng nudc song phuc
vu da dang cac nhu cau st dung nudc hién tai va quy hoach stt dung nguén nudce trong tuong
lai trén dja ban tinh, can thiét phai cé nhiing giai phép kiém soat cdc ngudn 6 nhiém d8 vao

song.

Loi cam on

Nghién cttu nay duoc tai tro boi Truong Dai hoc Thu Dau Mot trong dé tai ma s6
DT.20.2-078.
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USE OF WATER QUALITY INDICES FOR EVALUATION
OF THE SAIGON RIVER WATER QUALITY
FOR SPECIFIC PURPOSES

Abstract. The Saigon River is one of the most important surface water sources in Binh
Duong province, utilized for different purposes. This study aimed to assess the water
quality of the Saigon River and its suitability for specific uses. Based on water quality data
obtained monthly from December 2019 to November 2020, water quality indices were
applied to evaluate the water quality of the river for purposes such as public water supply,
agriculture, industry, and aquatic life protection. Inverse distance weighted (IDW)
interpolation in geographic information system (GIS) was used to produce visualized
zoning maps for river water quality. The results showed that the WQIs varied from 10 to 65
for public water supply, 67 to 100 for agriculture activities, 26 to 100 for industry activities,
and 3 to 83 for aquatic life protection. The river water could be used for agriculture and
industry activities, but was not suitable for public water supply and aquatic life protection.
The findings provide useful information for water resource management and water
pollution control of the river.

Keywords: Saigon River, water quality, WQI, GIS, Binh Duong,.
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