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TOM TAT

Cdc hé nudc ngot ¢é vai tro quan trong trong cung cdp nudc cho san xudt
néng nghiép, duy tri hé sinh thdi thiy sinh va hé tro sinh ké cho cdng déng
dia phwong. H6 Séng Méy tai huyén Trdng Bom, tinh Béng Nai, dang d6i
mdt vdi nguy co suy giam chdt lvgng nudc ngot. Viéc danh gid chét luong
nuwdc hd ndy 1 cén thiét dé bdo vé tai nguyén nudc trong khu vire. Nghién
ctru nay dd thu thdp 48 mdu nudc & 8 vi tri trong khodng thoi gian tir
thdng 6-11/2024 va phén tich 11 chi tiéu ly héa va vi sinh. Cdc phuong
phdp quan trdc, phdn tich chi s6 chdt lwgng nwde (WQI) va ki thudt théng
ké da bién (PCA) dd duoc st dung d€ ddanh gid chét lwong nwdc. Két qud
cho thdy nhu céu oxy héa hoc (COD), nhu cdu oxy sinh héa (BODs), NH,* va
Coliform vuot qud gidi han cho phép theo QCVN 08:2023, vdi ham lwgng
COD dao dbng tir 84-1.726,35 mg/L va Coliform tir 2.200-32.100
MPN/100 mL, phén dnh é nhiém hitu co va vi sinh nghiém trong. TGt cd
tdm diém quan trdc déu bj 6 nhiém, trong dé hai diém chju énh hudng
ndng nhdt (VT1 va VT8). Phdn tich PCA cho thdy 6 nhiém hitu co va chdt
rdn lo' limg Id hai nguyén nhdn chinh gdy suy gidm chét lvong nguén nuwoc.
M6i twong quan nghich giita DO véi COD va BODs cho théy su suy giam
oxy hoa tan do 6 nhiém hitu co. DE cdi thién chét luong nuwdc, cén trién
khai kip thoi cdc bién phdp kiém sodt va qudn ly ngudn xa thdi tir cdc hoat
ddong néng nghiép va cong nghiép trén dija ban.

ABSTRACT

Freshwater lakes are critical resources that provide irrigation for
agricultural activities, sustain aquatic ecosystems, and support the
livelihoods of local communities. Song May Lake, a significant freshwater
body in Trang Bom district, Dong Nai province, plays a vital role in the
region’s socio-economic and ecological systems. Consequently, assessing
its water quality is essential for ensuring sustainable resource
management. In this study, 48 water samples were collected from eight
sampling sites between June and November 2024 and analyzed for 11
physicochemical and microbiological parameters. Monitoring protocols,
water quality index (WQI) analysis, and multivariate statistical techniques,
including Principal Component Analysis (PCA), were employed to evaluate
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the data. The results revealed that key parameters, including Chemical
Oxygen Demand (COD), Biological Oxygen Demand (BODs), NH,*, and
Coliform, consistently exceeded the permissible limits set by QCVN
08:2023. Specifically, COD concentrations ranged from 84 to 1,726.35
mg/L, while Coliform levels reached 2,200-32,100 MPN/100 mL, indicating
severe organic and microbiological contamination. All sampling sites
exhibited pollution, with VT1 and VT8 identified as the most heavily
impacted locations. Correlation analysis and PCA demonstrated that
organic pollutants and suspended solids were the primary factors driving
water quality degradation. A significant inverse correlation was observed
between dissolved oxygen (DO) and parameters such as COD and BOD:s,
highlighting the detrimental impact of organic pollution on oxygen
availability in the lake. To mitigate these issues, targeted measures are
urgently needed to control pollutant sources, particularly those stemming

from agricultural runoff and industrial discharges within the study area.

1. DAT VAN DE

Cac hd nudc ngot la mot trong nhitng
ngudn tai nguyén thién nhién quan trong, gép
phan duy tri cdn bang sinh thai va dap tng
nhu ciu nwdc cda con ngudi [1]. Tuy nhién, 6
nhiém nuwdc hd da 1am suy gidm khd nang
cung cap va chat lvong nguén nudc cho cic
hoat dong sinh hoat cling nhu tudi tiéu [2].
Nuwdc ho dwoc xac dinh dé bi 6 nhiém trudc
nhirng thay déi tir méi trudng cling nhu dudi
cac ap luc bdi con ngudi gay ra, dac biét la
hién tuong phu dudng (eutrophication) [3].
Bén canh do, cic xdo tron gay ra bdi con
nguwoi nhu pha rirng, cong nghiép hda, nong
nghiép thdm canh va chat thai sinh hoat d3
ddy nhanh t6c d6 6 nhiém méi trwong. Cac
hoat dong nay anh hudng nghiém trong dén
chat lvgng nuwdc ho, lam gidam muc nudc va
anh hudng dén céc hé sinh thai thay sinh [1, 4,
5]. Su két hop gitta cac yéu td ty nhién va tac
dong clia con ngudi la cac tac nhan chinh gay
6 nhiém méi trwong, suy gidm chat luong
nwdc va chirc nang sinh thai cha cac hé chira
nuwéc [6].

Nguyén nhan chinh anh huwéng dén chat
lvong nwdc sdng va hd dugc xac dinh chi yéu
do qud trinh ty nhién va cac tac dong nhan
sinh [7]. D€ hiéu rd hon vé cic yéu td anh
hwdng, nhiéu nghién ciru d3 tap trung vao
viéc danh gid chat lwvong nudc va phéan tich tac

ddng cta con ngudi dén hé sinh thai trong ho
[8]. Viéc dp dung cac ki thuat théng ké da bién
nhu phan tich thanh phan chinh (PCA) va phan
tich cum (CA) da dugc xac nhan la cong cu
hitru ich trong viéc x&r ly cac ma trén dir liéu
thoéng tin phirc tap vé chat lvong nwdce. Cac ky
thuat thong ké nay gitp gidm chiéu dir liéu,
xac dinh cic chi sé anh hudng nhiéu nhat,
déng thoi cho phép phat hién cdc nguyén
nhan gay 6 nhiém tiém an. Nho dé, ching
cung cap céac gidi phdp nhanh chéng va hiéu
qud dé quadn ly tai nguyén nuwdc [9]. Céac
phuong phdp phan tich théng ké da bién
khong chi giup xac dinh thanh phan va nguén
gdc cla cac chat 6 nhiém ma con cung cap
thong tin hd tro cho céc nha hoach dinh chinh
sach trong viéc duwa ra céc chién lugc dé cai
thién chat lvgng nudc séng hoé [10].

H6 Séng May, véi dién tich hon 300 ha, Ia
h6 nwdc nhan tao chju nhiéu tac déng tiéu cuc
tlr con ngudi, ngudn nudc trong hd thuong
xuyén bj 6 nhiém nang [11]. H6 nay nam trén
dia phan huyén Trang Bom cda tinh Déng Nai,
muc dich chinh clGa hé 1a cung cip nudc tudi
tiéu va nudi trong thay san tai cac huyén Trang
Bom va lan can. Tuy nhién, su phét trién
nhanh chong cla d6 thi hda, cong nghiép hda
va néng nghiép tham canh da tao ra ap luc 1on
déi vdi chat luvgng nudce trong hd nay. Nhiéu
ngudn chat thai tir cdc khu dan cuw, doanh
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nghiép va lang nghé d& thang vao long ho ma
khong qua xtr ly, gdy ra nhitng anh hudng truc
ti€p dén hé sinh thai thay sinh va kha nang st
dung ngudén nudec.

Nghién clru nay dwoc tién hanh nhdm danh
gid chat lwvong nuwdc hé Séng May thong qua
cac thdong s6 hda ly nhu pH, dé kiém, tong
lwong chat ran lo lirng (TSS), dd dan dién, nhu
cau oxy héa hoc (COD) va néng d6 cac chat
hiru co. Dt liéu nghién clru dugc thu thap tir
thang 6 dén thang 11 trong ndm 2024, nhdm
so sanh su bién d6i chat lwvgng nudc theo thoi
gian va xac dinh céc ngudn & nhiém chinh. Cac
ky thuat thdng ké da bién bao gdbm PCA, CA, va
FA d3 duoc ap dung dé phan tich méi tuong
quan gitra cac thdng s6 diéu tra, xac dinh cac
yéu t6 chinh anh hudng dén chat lvong nuéc
va danh gid tdc dong tlr cdc ngudn gdy 6

nhiém. Ba cau hdi chinh s& dwoc giai dap: (i)
Chat lvong nudc hd Séng May duoc danh gia
nhu thé nao qua 11 théng s6 chat lwong nuwdc?
(i) Sy twong quan gitra cac théng s6 nhu thé
nao? (iii) Cac bién s& déng gép I&n nhat vao
thanh phan chinh trong phan tich PCA la gi?
2. PHUO'NG PHAP NGHIEN CU'U
2.1. Béi twong va khu vire nghién ciru

Nghién cru nay d3 tién hanh thu thap mau
nudc ho Song May nam trén dia phan huyén
Trang Bom thudc tinh Déng Nai (vi tri dia ly
10,6433° vi d6 Bac va 107,1292° kinh d6 Dong),
& tam diém thu mau nwéc xung quanh ho. Vi
tri cac diém thu mau duwoc trinh bay trong
Bang 1. Thoi gian thu mau dugc thuc hién moi
thang mot [an va kéo dai tir thang 6 dén thang
11 trong nam 2024.

Bang 1. Vi tri cac diém thu mau tai khu vuc hé Song May

Toa d6 cta diém ldy mau nwéc

STT Tén diém lay mau nuwéc Ky hiéu Vi d6 bic (N) Kinh d6 dong (E)
1 Trai lgn S6ng May Vitril(VT1) 10°59'00,9"N 106°58'51,4"E
2 Nha dan Vitri 2 (VT2) 10°58'30,1"N 106°58'44,1"E
3 San golf Vi tri 3 (VT3) 10°58'47,4"N 106°59'22,4"E
4 Cay nong nghiép Vitri 4 (VT4) 10°59'3,6"N 106°59'38,8"E
5 Dap tran Vi tri 5 (VT5) 10°59'19,7"N 106°59'25,5"E
6 Khu virc cau ca Vitri 6 (VT6) 10°59'4,9"N 106°59'13,0"E
7 Khu vic gitta hd Vitri 7 (VT7) 10°59'8,0"N 106°59'26,8"E
8 Vuon uvom Vi tri 8 (VT8) 10°58'56,0"N 106°59'7,4"E

H6 Séng MAay la hd nudc ngot nhan tao,
dugc xdy dung dé phuc vu tudi tiéu ndng
nghiép cling nhu cung cap nudc cho cac hoat
dong san xuat cda khu vuyc huyén Trdng Bom
va cac huyén 1an can. Huyén Trang Bom c6 khi
hau nhiét dgi gi6 mua, chia thanh hai mua ro
rét: mua mua ti thang 5-11 véi lvgng mua
I&n gitp b6 sung lwong nwdc dang ké cho ho;
tuy nhién mua khé kéo dai tir thang 12 dén
thang 4 ndm sau khién cho myc nudc hé suy
giam va dé bj 6 nhiém hon. Ndm 2024, dan s6
huyén Trang Bom khoang 300.000 ngudi, chd
yéu sdng dya vao san xuat néng nghiép, nudi
tréng thdy sdn va hoat ddng thu cdng nghiép.
Dat nong nghiép chiém phan I&n dién tich

xung quanh hd vdi céc loai cdy trong chinh 1a
lGa, cao su va diéu. Ngoai ra, khu cdng nghiép
Sdng May gan hé nén tiém an nguy co xa thai,
anh hudng dén chat lvgng nudc trong ho.
2.2. Thu thap va phan tich mau nwérc

Nghién ciru d3 tién hanh thu thap mau
nudc dai dién cho cac thdy vuc tai cac vi tri
duogc liét ké trong Bang 2. Téng cdng, 11
théng s6 duoc do va phén tich, bao gébm: 03
théng s6 duoc phan tich ngay tai hién truong
nhu nhiét d6, pH va dd duc. Tdm théng sé
khac dwoc phan tich dya trén cdc mau mang
vé phong thi nghiém cha Cong ty C6 phan Dich
vu Tu van Méi trwong Hai Au, bao gom: Téng
chat ran lo Ilrng (TSS - Total suspended solids),
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nhu cau oxy hda hoc (COD - Chemical Oxygen
Demand), nhu cdu oxy hda sinh hoc (BOD -
Biological Oxygen Demand), Oxy hoa tan (DO-
Dissolved Oxygen), NOs, NHs*-N, , PO4*-P,
Coliform. Chai 18y mau tham khao theo tiéu

chuan TCVN 6663-14 (ISO 5667-1). Hwéng dan
vé quy trinh dam bdo chat lwgng QA trong lay
mau nudc ngoai moéi trwong tu nhién duoc
tham khdo tir tiéu chuidn TCVN 6663-14 (ISO
5667-14).

Bang 2. Cac phwong phap phan tich cac thong sé danh giad chat lwong ngudn nwéc

TT Théngsé Phuwong phap phan tich trong phong thi nghiém Tiéu chuin TCVN
1 Nhiét do Mdy do da chi tiéu HANNA (HI9828) oo

2 pH May do da chi tiéu HANNA (H19828) TCVN 6492:2011
3 Do duc Do tryc tiép bang may do da chi tiéu HANNA (H19828)  ——mmmeeeeeeeee

4 TSS Xdac dinh TSS bang soi loc thay tinh TCVN 6625: 2000
5 CoD Xac dinh nhu ciu oxy héa hoc bang K,Cr,0; TCVN 6491:1999
6 BODs Xac dinh nhu cau oxy hda hoc n ngay TCVN 6001:2008
7 DO Phuong phap Winkler TCVN 7324: 2004
8 NOs Trac phé dung axit sunfosalicxylic TCVN 6636-2:2000
9 NH4*-N Trac phé thao tac thi cong TCVN 6179-1: 1996
10 PO,*-P Trac phé dung amoni molipdat TCVN 6202:2008

11 Coliform

Pha lodng t&i han (MPN)

TCVN 6187-1: 1996

Nghién clru nay d3 s dung quy trinh dam
bdo chat luong va kiém sodt chat lwong
(QA/QC) dua trén cac phuong phap phan tich
cho tat cd cic th&r nghiém trong phong thi
nghiém v&i 5% dit liéu dugc dung dé thuc
hién viéc lap lai, 5% dit liéu s& dung cho th
nghiém bé sung va s dung cac tiéu chuln
tham chi€u cé kiém soat chat lwong. Dudng
hiéu chuan tiéu chuan duoc tao ra trong moi
giai doan 1am viéc, nham dam bao sy bién doi
tin hiéu nén 13 déng déu va <1% déi vdi tat ca
cadc dit lieu. Khoi phuc thir nghiém bé sung
nam trong pham vi chap nhan tir 90-100%.

Mang lwéi cac vi tri 1dy mau da duoc thiét
k& dwa trén nguyén tac bao dam lya chon
tredc mot loat cdc yéu td quyét dinh tai cac
diém quan trong dé dai dién mot cach hop ly
cho cac dic diém 6 nhiém cuta khu vic nghién
clru. Mau nuéc da dugce thu thap tir thang 6
dén thang 11 nam 2024. Trong d6, m6i mau
duwoc lay & d6 sdu 10-15 cm dudi mat nudc
bdi chai nhuya d3 duoc rlra sach bang axit.
MAau nwdc tir 08 vj tri thu thap dir lieu duoc
lay trong ngay, l3p lai ba [an tir 6 gid’ sang dén
10 gi®& sang trong mdi chuyén 1ay mau & moi

dot. Cac mau duoc bao quan trong thung
déng lanh nito 16ng chan khéng va dwgc van
chuyén ngay téi phong thi nghiém maéi trwdng
dé phan tich.
2.3. Phan tich di¥ liéu

DSi vdi modt sb théng s6 diéu tra, nghién
ctru d3 dp dung ki thuat théng ké da bién nhu
phan tich thanh phan chinh (PCA-Principal
Components Analysis) gitp giai thich ma trén
dit liéu phirc tap nham hiéu ré hon vé chat
lwgng nudc va trang thai sinh thai cda hé
théng nghién ciru [15]. PCA la phuong phép
chiéu (projection) cho phép gidm chiéu dit liéu
tir khéng gian m chiéu (mdi chiéu &ng véi mot
bién/théng s6 chat lwgng nudc (CLN) thanh
khong gian k chiéu (v&i k<m), moi chiéu duoc
goi l1a mét thanh phan chinh (PC - Principle
Component) hay t6 hop tuyén tinh cta cac
bién géc. Pé thuc hién cac tinh todn theo
phuwong phap PCA, nghién ciru nay da st dung
phan mém R 4.3.3 v3i goi ‘Factoextra’ (Nghién
ctru tinh todn cdc thdng sd thé hién phan déng
goép hay tai lwgng clla mdi bién trong cac PC
(con goi la cos? hay R? — hé s6 xac dinh). Bién
c6 déng gop cang I&dn sé cang quan trong khi
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phadn dnh CLN nuéc ho.

Bén canh d6, phuong phap théng ké
ANOVA d3 duoc dp dung dé kiém tra su thay
déi gid tri trung binh cla céc tham sé gilta tdm
vi tri 18y mau, véi mirc y nghia théng ké a <
0,05. Pé danh giad chat lwvong nudc, két qua
cla nghién cru d3 duogc so sanh vadi Quy
chuan quéc gia (QCVN 08:2023/BTNMT, sau
day goi tat 1a QCVN) vé chat lvgng nuwéc mét.

Cac théng ké md td nhu trung binh, d6 léch
chuan va gia tri tdi da dwoc tinh toan cho cac
bién héa ly trong mau nudc. Hé s6 tuwong
quan Pearson duoc st dung dé mé ta mai lién
két gilta cac bién. Phwong phdp phan tich
nhan t6 (FA) gilp thiét 1ap m6i quan hé gilra
cac bién, trong khi phan tich cum (CA) dworc st
dung dé nhédm cdc mau nudc theo mirc do 6
nhiém va mic do gidng nhau. Cac kiém tra
théng ké déu dugc thuc hién trén phan mém
StatGraphics Centurion XV.

Cong thirc tinh ma tran hiép phuong sai:

S=—=2" (- ®)x—- B (1

Trong dé,

xi 1a vector dit liéu cia quan sat thi i;

X la trung binh cla céc bién trong dit liéu.

Céng thire tinh thanh phan chinh - PC:

m

PCy, = ijl VgjX; (2)

Trong do,

vij 1a yéu to cla vector riéng (rng vdi thanh
phan chinh tha k;

x;j 1a gid tri clia bién thu j;

Ti |é déng gbp (cos? hoac R?):

Vij

m 2 (3)
j=1Ykj

cos?(xj,PCy) =

D4y la ty |1é phan tram cla bién x; dong gop
vao thanh phan chinh PCy.
3. KET QUA NGHIEN cUU
3.1. Két qua danh gia chat lvgng nwdc mit
Quan trac va phan tich ly héa d3 dwoc thuc
hién cho 48 mau nuwdc mat tai 08 VT & hod
Séng May, x3 Bic Son, huyén Trang Bom,

nham phuc vu hoat ddng ndng nghiép va nudi
trong thy san. Cadc mau duwoc phan tich véi 11
théng s6 géom: nhiét do, pH, dd duc, TSS, DO,
COD, BODs, PO4*-P, NHs*-N, NO3-N va
Coliform. K&t qud cho thay, cac théng s6 nhu
nhiét d6, pH, PO4*-P, NOs™-N va dd duc nam
trong gid¢i han cho phép theo quy chuan.
Trong khi d6, 06 théng sd con lai dugc trinh
bay chi tiét trong cac Hinh 1a-f.

D&i v&i ham lwgng DO (Hinh 1a), khi so
sanh véi QCVN 08:2023 vé chat luvgng nudc
mat, 96% cdc gia tri quan trac déu nam trong
gidi han cho phép (DO >6 mg/L). Tuy nhién, tai
vi tri 1 vao thang 6 va 10, gid tri DO lai thap
hon ngudng quy dinh. Tat ca cac gia tri TSS
déu vuot gidi han cho phép tai cac vi tri quan
trac, dao dong tir 30 dén 340 mg/L (Hinh 1b).
Chi tiéu NH4* chi nam trong gidi han cho phép
vao thang 8 va thang 9, trong khi cac thang
con lai déu vuot ngudng quy dinh, vdi gia tri
dao ddéng tir 0,32 dén 1,94 mg/L (Hinh 1c)
chiém 68,8%. Cac chi tiéu COD tai tat ca cac vi
tri quan trdc déu vuwot gidi han cla QCVN
08:2023, véi gid tri dao dong tir 84 dén
1726,35 mg/L (Hinh 1d), d6i v&i chi tiéu nay cé
sy bién dong rat Idn, mot sd thang vao cao
diém mua mua nhu thang 7, 8, 9 va 10 cé cac
gid tri thap, thang 11 c6 sy bién dong manh 13
vao cudi mua mua, dic biét tai khu vwc nay
phat sinh nudc thai tir cac hoat dong chan
nudi, nudc thai sinh hoat va nudc thai tir khu
céng nghiép da dnh huwdng dén sy bién dong
cta théng sé nay. Nhu cadu oxy sinh hoc (BOD)
dao dong tur 3,6-9,6 mg/L, trong khi gi¢i han
cho phép theo QCVN 08:2023 I3 4 mg/L. Hau
hét cac gid tri BOD vuwot ngudng quy dinh,
ngoai tri tai vi tri 8 vao thang 9 véi gia tri 3,6
mg/L (Hinh 1e). K&t qua phan tich Coliform
cho thdy tat ca cac vi tri déu vuwot gidi han cho
phép, vai gia tri dao dong tir 2200 dén 32100
MPN/100ml (Hinh 1f).

3.2. Két qua phan tich cdc méi twong quan

Hinh 2 cung cap dénh gid téng quan vé mai
twong quan gilta cdc théng s6 chat lugng
nwdc hd Séng May, giup lam rd cdc mdi quan
hé chinh gitra cdc yéu td ly hoda va vi sinh.
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Thang

B vt @ vr3 [ vrs O vr7

@ vr2 O vr4 [ vre @ vTs

Hinh 1. Sdu thdng sd chat lvgng nwéc vro't nguwd'ng cho phép theo QCVN 08:2023/BTNMT

Cac két qua cho thay, nhiét do (t°C) cé mdi
tuong quan vira vai pH (r = 0,48, p < 0,01); khi
nhiét d6 tang, do pH co xu hudng tang, do qua
trinh gidm kha nang hoa tan CO; lam tang dé
kiém trong nudec.

Mat khéac, DO c6 méi twong quan &m manh
véi COD (r = -0,68, p < 0,001) va BODs (r = -
0,49, p < 0,001), phdn &nh qud trinh hip phu
oxy hoa tan do phan hdy céc chat hitu co. Gia
tri COD va BODs cao cho thdy lugng I6n chat
hitu co trong nuwdc, tr d6 lam gidm ndng do
DO, diéu nay la dau hiéu cla 6 nhiém hitu co.
COD va BODs tuong quan duong muirc d6 chat
(r=0,68, p < 0,001), thé hién sy lién hé gitra
téng lwgng chat hitu co va hop chat dé phan
hay sinh hoc. Twong quan chat nay cé thé duoc
sir dung dé danh gia ngudn gbéc 6 nhiém, véi
COD/BODs cao thudng lién quan dén nguén 6
nhiém khé phan hay.

D6 duc va TSS ¢é twong quan duong vira (r
= 0,42, p < 0,01), cho thdy mdi lién hé gilta
lwong chat ran lo ltrng va d6 duc cla nudc.
Tuy nhién, gia tri twong quan nay khong qua
cao, cho thay dd duc con bi dnh huédng bdi cac
yéu td khac nhu chat hoa tan mau hoac vi sinh
vat. Vé cic chat hitu co, PO43" va NHs* cé
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tuong quan duong mirc d6 vira (r = 0,52, p <
0,01), cho thay ca hai c6 thé dén tir ngudn 6
nhiém chung nhuv phan bén hodc chat thai
hitu co.

Coliform, dai dién cho & nhiém vi sinh, hau
hét khdng cé méi twong quan vdi cdc théng sb
ly héa (mirc dd twong quan yéu r < 0,3), cho
thay ngudn 6 nhiém vi sinh doc 1ap véi cac yéu
td ly hda trong nuéec.

Nhin chung, méi twong quan gilta céc
thong s6 phan anh tac dong ctia 6 nhiém hitu
co va vd co dén chat lvgng nuwdc, déng thoi
nhan manh sy can thiét cia cac bién phap
quan ly phu hgp dé cai thién chat lwong nuwéc
h6 S6ng May.

3.3. Két qua phan tich thanh phan chinh

K&t qua phan tich PCA cho thay, 4 truc dau
tién giadi thich dugc 70,61% téng phuong sai
cta dir liéu, trong d6 truc PC1 chiém 30,84%,
truc PC 2 chiém 16,69% (Bang 3). K&t qua nay
chi ra rang, phan |&n su khac biét trong dit liéu
duwoc dai dién béi hai truc dau tién PC1 va 2.
Viéc gilr lai 4 truc dau tién trong nghién clru
nay la hop ly, nham gidm chiéu dit liéu song
van duy tri phan I&n lvgng thdng tin can thiét.
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Hinh 2. Két qua phan tich méi twong quan Pearson
(*** Twong quan cé y nghia & mure 0,001; ** mure 0,01; * mire 0,05; mau dé thé hién twong quan thuén
trong khi twong quan nghich thé hién bdi mau xanh, cuwdng dé mau thé hién gid tri cda hé sé tuong quan)

Bang 3. Gia tri riéng ctia bdn truc PCA dau tién va phwong sai tich Iiiy (%)

Théng ké PC1 PC2 PC3 PC4
Gid tri riéng 30,84 16,69 13,15 9,93
Bién thé giai thich (tich ITy) 30,84 47,53 60,68 70,61

Bang 4 trinh bay hé sé twong quan giita cac
bién mdi trwdng va bén truc PCA, cho thay su

dong gbp va vai trd clda tirng tham sd trong
viéc giai thich phuong sai tong thé.

Bang 4. Hé s6 twong quan giira cac bién moi trwdng va bon truc PCA

Truc Nhiétddo pH Doduc TSS DO COD BODs Coliform POs*> NH;* NOs
PC1 1,26 -1,39 -005 -0,10 -1,12 1,30 1,35 0,59 0,20 1,51 0,14
PC2 -0,88 0,44 2,04 1,05 -102 -034 1,04 0,11 1,55 -0,35 -0,12
PC3 0,38 0,04 0,17 -0,26 1,49 0,28 -0,01 -0,64 1,53 0,42 2,36
PC4 -0,36 0,13 -0,20 2,44 0,13 1,34 -0,65 -1,36 -0,56 0,70 -0,04

Truc PC1 chiém wu thé véi cic bién nhu NHs*
(1,51), BODs (1,35), COD (1,30) va nhiét do
(1,26), cho thdy méi twong quan chat gilra cac
chi s6 & nhiém hitu co va nhiét d6 nudc. Nguoc
lai, DO (-1.12) va pH (-1,39) c6 gia tri twong quan
am, cho thay su suy gidm oxy hoa tan va thay
d6i pH khi mrc dd 6 nhiém tang cao.

Truc PC2 duwoc chi phdi bédi d6 duc (2,04),

TSS (1,05) va PO43 (1,55), dai dién cho tac
dong tir chat ran lo Iirng va photphat, thuong
lien quan dén dong chdy bé mat hoac hoat
déng ndéng nghiép. Trong khi d6, Truc PC3
nhan manh vai trd cda NOs3~ (2,36), chat hiru
co, va DO (1,49), lién quan dén can bang oxy.
Truc PC4 tap trung vao TSS (2,44) va COD
(1,34), thé hién mai lién hé gitra chat ran lo
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lirng va & nhiém vi sinh, vai gia tri am dang ké
cta Coliform (-1,36).

Hinh 3, cac truc PCA dugc phan tich dé lam
ré sy twong quan va mic d6 anh hudng cda
cac théng s méi truorng. Cac két quad chi tiét
dugc trinh bay nhu sau:

Phan tich hé sé tuwong quan gitta cac bién
trong dit liéu cho thay cac théng s6 chat luvong
nudc tai hd Song May bj 6 nhiém hitu co va
chat ran lo Iirng. Truc PC1 chl yé&u cho thay
ma&i quan hé gitra cidc yéu t6 nhu NH,4*, COD,
BODs va nhiét do, tat ca déu cé hé sé duong
cao, chi ra s lién k&t manh gitra 6 nhiém hiru
co va céc chi tiéu nay. NHs*, san pham cla qua
trinh phan hdy hitu co, ting 1én déng thoi vdi
mirc COD va BODs, 1a cdc chi s6 cho thay
lwgng chat hitu co dé phan hdy trong nuwdc.
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Nhiét do thac day qua trinh phan hiy hitu co,
lam tang néng d6 NH,* va gidm DO (hé sé am -
1,12), chitng td mdi quan hé nghich gitta DO
va cac chat hitu co. Truc PC2 1am ndi bat su
twong quan chit gitra d6 duc va PO43", khang
dinh rang: dé duc cao trong nwdc thuong di
kém vdi sy gia tang cac chat hitu co nhu
phosphate, nguyén nhan tir chat thai néng
nghiép hodc cong nghiép. Truc PC3 phan anh
su két hop gitta NOs™ va PO43", cho thdy mdi
quan hé gitta cdc hop chat hitu co, chi yéu tir
phan bon néng nghiép va chat thai gia suc.
Truc PC4 t3p trung vao TSS va COD, cho thay
sy k&t hop gitta chat ran lo lirng va chat hitu
co, trong khi Coliform cé hé s& am manh, cho
thay sy phan lap gitta 6 nhiém vi sinh va 6
nhiém hda hoc.
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Hinh 3. Biéu d6 PCA dwa trén ma tran twong quan clia cac thong sé mdi truedng
(a) Truc PC 1 (Axis1) so vdi Truc PC2 (Axis2); (b) Truc PC3 (Axis3) so v&i Truc PC4 (Axis4)

4. THAO LUAN

Hién trang chat lwong nudc tai hé Séng
May cé nhiéu diém tuong déng véi cic ho
nudc ngot bi 6 nhiém & Viét Nam va trén thé
gidi. Cu thé, ham lwgng DO tai phan 1&n cac vi
tri déu nam trong gi¢i han quy dinh (>6 mg/L),
ngoai trir mot sd thoi diém (thang 6 va thang
10 tai VT1). K&t qua nay cho thay su phlu hop
v&i nghién ctru tai song To6 Lich va song Nhuég,
ham lugng DO chi gidam manh & nhitng diém 6

nhiém hitu co cuc bd [12]. Vé ham lwong TSS,
cac gia tri tai h6 Séng May vuot xa gidi han
quy dinh trong QCVN 08:2023, twong ty vdi
song Citarum (Indonesia), ham luvgng TSS cao
phan 4nh tinh trang 6 nhiém phu sa va ngudn
xa thai céng nghiép [13]. Trong nghién clru
nay, chi tiéu NH,* duoc xac dinh vuot ngudng
quy dinh, diéu nay cling dwoc ghi nhan tai cac
vling nudc ndng nghiép & Dong bang Song
Clru Long, noi thuong st dung phan bén cho
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cdy néng nghiép va chat thai sinh hoat la
ngudn 6 nhiém chinh [14]. Cac gia tri COD va
BOD tai hé Séng MAay cho thdy mic d6 6
nhiém hitu co nghiém trong, tuwong tu nghién
ctru trén hé théng séng Yamuna (An D8), noi
nguon xa thai sinh hoat khéng qua x& ly anh
huwdng dén chat lwvong nwdc ho [15].

Coliform tai hé Séng May vuot xa gidi han
cho phép, hién trang 6 nhiém vi sinh nghiém
trong. Cac nghién clru tai séng Sai Gon [16] va
séng Hoéng [17] cling xdc nhan ham luwong
Coliform cao thuwdng lién quan dén cic ngudn
xa thai sinh hoat va chat thai chdn nudi. Tuy
nhién, & cic hé thdng nudc d6 thi hién dai
nhu séng Charles (My) [18], gia tri Coliform &
murc rat thdp nhd cac bién phap xr ly nudc
thai hiéu qua.

So sanh vdi cdc nghién ciru khac, két qua
nghién clru nay cho thady mdi twong quan giita
cac thong sb chat lvgng nudce tai hd Song May
c6 nhiéu diém twong déng vadi cdc ngudn nwdc
bi 6 nhiém hitu co khac & Viét Nam va trén thé
gidi. Mdi twong quan am chat gitta DO vdi
COD va BODs phu hgp vé&i cac nghién cltu trén
séng To Lich, sdng Nhué va séng Yamuna (An
Do) [12, 15]. Twong quan duong vira phai gitra
TSS va dd duc cling twong déng vdi nghién
ctru trén sdng Mekong, cho thdy tidc dong cda
chat ran lo Iirng dén d6 duc nuwdc [14]. Ngoai
ra, PO43~ va NH,* c6 twong quan vira, cho thay
c6 ngudn 6 nhiém tir hoat ddng san xuat ndng
nghiép, twong ty nghién cltru & sbéng Chao
Phraya (Thai Lan) [19]. Tuy nhién, Coliform cla
hé Séng May tuong quan yéu véi cac théng so
ly hda, két qua nay khac véi cac nghién ciru &
Bic MY, noi Coliform thudng gan lién voi
BODs va cac chat hiru co.

Dwa trén hé s6 twong quan gilta cac bién
mdi trwdng va bén truc PCA (Bang 4), c6 thé
nhan thay rang cac bién NHs*, BODs, COD va
nhiét dé c¢6 anh hudng manh dén truc PC1,
chi ra rang cé sy 6 nhiém hitu co va nhiét do
trong nudc. Trong khi do, TSS, PO43" va dé
duc chd yéu chi phéi truc PC2, cho thay su

anh huédng cla chat ran lo lirng va cac chat
hitu co trong nudc. Cac két qua cla nghién
ctru nay nhin chung giéng nhirng nghién ctru
khéac, da chi ra mdi lién hé gilta chat luvgng
nudc va cac yéu té 6 nhiém hitu co va su
bién déng cha diéu kién moi trwdng nhw
nhiét do va do6 duc [20].

5. KET LUAN

Danh gid chat lwong nwdc mat tai hé Séng
May d3 duoc thye hién dua trén 11 thdng s6
ly hda va vi sinh, két hop vdi phuong phap
phan tich da bién. Két qua cho thay, hd Song
May dang phai d&i mat véi tinh trang 6 nhiém
httu co va vi sinh nghiém trong, anh hudng
dén kha ndng cung cdp nuwdc cho muc dich
néng nghiép va nudi trong thay san.

Céc chi tiéu nhw DO, COD, BODs, NH4* va
Coliform duoc xac dinh vugt nguwdng quy dinh
tai thoi diém nghién clru theo QCVN 08:2023,
dac biét & cac vi tri VT1, VT4, VT5 va VTS. Tai
cdc vi tri nay, cdc ngudn thai chira nhiédu chat
hitu co va 6 nhiém vi sinh c6 ngudn goéc tir
hoat déng chan nudi. Cac thong s6 nhuw d6 duc
va TSS cling vuwot ngudng cho phép, cho thay
c6 sy anh hudng dén tir dong chdy bé mat va
cédc ngudn x3a thai cdng nghiép va hoat dong
san xuat néng nghiép trong khu vue.

Phan tich PCA d3 lam rd md&i lién hé gilta
cac yéu t6 6 nhiém. Cac thong s6 nhu NH.*,
BODs, COD va nhiét d6 cé twong quan chat vai
nhau, phan anh sy gia ting 6 nhiém hitu co.
Twong tu, TSS va PO43~ n6i bat trong nhom cac
yéu t6 lién quan dén chat hitu co va chat ran
lo Itrng. D& gidm thiéu 6 nhiém nuwéc hod, can
ap dung céc bién phap quan ly téng hop, bao
goém kiém soat ngudn thai, gidm sat thuong
xuyén va cai thién hé thdng x{ ly nwdc thai.
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