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Tém tit: Nghién ctru hién tai nham phan tich theo khong gian, thoi gian va dinh luong cac
ngudn giy 6 nhiém hé thong nuéc miat & tinh Long An. Tong cong 1.736 mau nudc mit
duoc 1y tai 62 diém quan tric phan bd trén 4 phan ving khong gian, tin suit 4 dot méi nam
vao muia kho va miia mua tir nam 2017 dén nam 2023 va phan tich 15 thong sb 1y héa, sinh
hoc. Toan b6 tap dir liéu dugc phan tich thanh phan chinh (PCA/FA), phan tich phuong sai
hai chiéu, va tinh toan chi s6 chat luong nude (WQD), dong thot ap dung phan tich héi quy
da bién. Két qua PCA/FA da chi ra 05 ngudn 6 nhiém/nhan t6 chinh anh huong dén chat
luong nudc mat gom. xam nhdp man; hoat dong nhan sinh; qué trinh tich tu/lang dong; dong
nude chay tran qua khu néng nghiép; va cac yéu to thoi tiét, thay lyc. Phan tich hoi quy da
bién chi ra ring xdm nhdp man, va hoat 'dong nhan sinh gop phan suy giam dang ké chat
lwong nude & khu vyc. Tinh toan cho thay WQI giam tir vung néi dia ra ven bién, va mua
mua cao hon mua kho. Nghién ctru cung cip co so khoa hoc cho viéc xay dung céac chién
lugc quan 1y chét lugng nudc mat hop 1y va chit ché hon trén dia ban tinh Long An.

Tir khéa: Phan tich thong ké da bién; Ngudn 6 nhiém; Long An; Chat lugng nudc.

1. Mé dau

Nude mat co thé bj 6 nhiém vi nhiéu 1y do xuét phat tir hoat dong ctia con ngudi va cac
yéu t6 tu nhién [1]. Cac hoat dong ciia con ngudi ¢ thé bao gom san xuat cong nghiép va
ndng nghiép, hoat dong dan cu va xa nude thai [2]. Cac yéu t6 tu nhién c6 thé bao gom bién
d6i khi hau (luong mwa, do 4m va thoat hoi nudc) va thién tai (han han, 1 lIut va 16 dat) [2].
bic biét, tai nguyén nudc mat ¢ cac vung ven bién c6 thé bi anh hudng tong hop bdi cac hoat
dong ctia con ngudi va cac yéu to tu nhién [4]. Nudc thai tir cac khu vie ndng nghiép, cong
nghiép va dan cu duoc xac dinh la mét nguén 6 nhiém quan trong 1am suy giam chat luong
nude mit & nhiéu ving khac nhau [5, 6]. Chat lugng nudc mit ciing c6 thé thay dbi theo mua,
diéu nay lién quan dén ché do thuy van dién ra & vung ven bién. Nhirng diéu d6 chi ra réng
chit lugng nudc mit c6 thé thay d01 theo khong gian va thoi gian, diéu nay doi hoi nhidu
nghién ctru hon. Hon nira, cac ngudn 6 nhidm chinh nuwéc mit can dugc phan tich va danh
gia dé phat trién cac chién lugc quan 1y phi hop va xt Iy 6 nhidm hiéu qua [7]. Phuong phap
phan tich théng ké nhu (PCA/FA, ANOVA) d3 duogc sir dung nhiéu trong cac nghién ctru
trén thé gidi vé chit luong nudc mat va xac dinh nguyén nhan gay 6 nhiém [5— ] Nhiing
phat hién nay chi ra rang nhiéu ngudn 6 nhidm c6 the gop phan lam suy thoai chat lugng
nudc mit can dugc phan tich va danh gia dé quan 1y tot hon.

Tai nguyén nudc mit dong vai trd quan trong trong phat trién bén vimng. Viét Nam 1a
qudc gia c6 ngudn tai nguyén nudc mit dodi dao: véi lwong mua trung binh niam khoang
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2.000mm, hon 3.500 con song c¢6 chiéu dai 16n hon 10km, va 16 luu vuc song chinh [14].
Trong d6, lwu vuc song Ctru Long (LVSCL) 1a luu vuc song (LVS) quan trong, chiém t6i
57% tong lugng nudc mit cua Viét Nam [14]. LVSCL c6 téng dién tich ty nhién trong nudce
khoang 39.945 km?, bao gdm: 13 tinh, thanh phd ving Tay Nam B6 cta Viét Nam. LVSCL
¢6 tiém ning néng nghlep 16n, trong nhiéu ndm qua, LVSCL lu6n déng gép khoang 50% san
luong lua gao, 70% luong trai cay cua ca nudce, va dong gop 90% san luong gao xut khau,
60% san luong thuy san xuat khau [15].

Hién nay, LVSCL di va dang d6i mat v6i nhiéu thach thirc nghiém trong do tac dong
ctia bién ddi khi hau; khai thac, st dung qué muc tai nguyén nudc tai luu vuc va thuong
ngudn séong Mé Koéng [16]. O nhiém nude mit & PBSCL c6 thé de doa strc khoe con ngudi,
dong vat va h¢ sinh thai do nguén nudc nay dugce st dung da muc dich, dac biét cho sinh
hoat [4]. Theo Word Bank [14], 6 nhiém nudc 13 méi de doa 16n nhat d6i voi nén kinh té tai
Viét Nam, nghién ciru chi ra rang 6 nhiém nudc anh hudng 1én sitc khoe con ngudi, c6 thé
lam glam 3,5% GDP vao nam 2035. Nudc thai do thi va cong nghiép khong qua xu ly xa thai
vao moi truong, hoat dong ndng nghiép 1a nhimg nguyén nhén chinh gay ra 6 nhiém ngudn
nudc mat tai Viét Nam [14]. Ngoai ra, do dia hinh thap ciia Pong bang song Ctru Long
(PBSCL), x4m nhap man la mét mdi quan tdm khac vé chat lugng nude, dac biét la anh
hudng dén hoat dong ndng nghiép & cac ving ven bién [17]. Nhiéu nghién ctru trong nudce
duogc thuc hién di ap dung cong cu phan tich théng ké da bién dé kiém tra/danh gia nhiing
thay doi chat luong nude theo khong gian, thoi gian tai cac ving nude mat ndi dia ciing nhu
dé phan bo cac ngudn 6 nhiém lién quan tai 12/13 tinh thuéc LV SCL goém: Tién Giang [18,

], Bong Thap [20, 21], Vinh Long [22], Tra Vinh [23], thanh phé Can Tho [24], Hau Giang
[25, 26], Soc Trang [27, 28], Bén Tre [29], An Giang [30], Kién Giang [31], Bac Liéu [32]
va Ca Mau [33].

Long An 4 tinh con lai thuéc LVSCL van chua c6 cac nghién ctru vé danh gia chat luong
nuoc mat trén toan dia ban tinh theo khong - thoi gian, va xac dinh cac nguon 6 nhiém tiém
tang anh huong dén nguon nude tai dia phuong. Mot sé nghién ctru chil yéu danh gia chat
luong nudce mat tai mot s6 thiyy vue nho trén dia ban tinh [34]. Trong khi d6, Long An la dia
phuong phat tr1en kinh té manh mé& nhat ving PBSCL va 1a tinh trong vung co thé tiém can
v6i su phat trlen ctia ving DPong Nam Bo [15]. V6i dia thé nam & ving giao thoa gilta hai
vung kinh té lon cua ca nuge la Dong Nam Bo va Tay Nam B9, Long An ¢6 co hoi dé phat
trién nén kinh té da dang Ve cac linh vyc cong nghiép, dich vu va nong nghiép. Do do, cung
v6i sy ting trudng kinh té cua dia phuong trong nhitng nim qua da tao nén ap luc (101 Vo1
mdi trudng nudc mit cua tinh. Ghi nhan cia S6 TNMT tinh [35] cho thiy nudc mit tiép nhan
nudc thai tir cac khu do thi va cong nghiép thuong bi 6 nhidm chét hiru co, dinh dudng, kim
loai ndng. Mot sb tuyén kénh rach ndi dong bi 6 nhidém bai chat hitu co, dinh dudng tir muc
trung binh dén cao. Dic biét, xdm nhap min c6 xu hudng gia ting & mirc do sau hon so véi
giai doan trudc. Piéu ndy ching to can phai c6 nhitng nghién ctru sdu hon vé chét lugng
nude, phuc vy xay dung chién luge bao vé va quan ly cho tinh. Nghién ctru hién tai duogc
thuce hién nham: (1) danh gia chit lugng nudc mit trén toan dia ban tinh theo khéng - thoi
gian, va (2) xac dinh va dinh luong cac ngudn 6 nhiém/nhan tb tiém tang tac dong dén ngudn
nudc mat cia tinh.

2. S6 li¢u va Phuwong phap nghién ciru

2.1. Khu vue nghién cuu

Nghién ctru hién tai dugc trién khai trén dia ban tinh Long An thu¢c vuing BPBSCL, Viét
Nam. Vi téng dién tich 4.494,74 km?, tinh Long An duoc chia thanh 15 don vi cép huy¢én,
bao gdm 13 huyén, 01 thi x4 va 1 thanh phd. Mat d6 dan s thay do6i tir 95 - 1.791 nguoi/km?,
c6 thé chia lam 02 ving: ving c6 mat do dan sb thip nam & phia T4y cua tinh va mat do dan
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s6 cao nam ¢ phia Pong ctia tinh noi giap ranh véi tinh Tay Ninh va thanh phé H6 Chi Minh
thudc ving Kinh té trong diém phia Nam (Hinh 1) [15].

Long An ndm & ha luu cua hé théng luu vuc song Vam Co, téng chiéu dai cac song kénh
chinh 12 437 km, ngoai ra con c6 cac kénh rach nhanh tao nén cac duong dan tai va tiéu nudc
phuc vu san xudt va cung cap nude sinh hoat. Tinh Long An c¢6 nhiét do trung binh (26,6-
28,2°C) va luong mua hang nam 1417-1485 mm, dugc chia thanh hai mua, mua mua va mua
kho, mia mua chiém 90% lugng mua ca ndm [35, 36]. Ché d6 thuy vin cua hé thdng nudc
mit tinh chiju anh huéng cua 4 yéu tb: mua tryc tiép; nude tir thuong ngudn séng Vam Co
boéng va Vam Co Tay; 1o tir song Tién do vé khu vyc phia tay song Vam Co Tay va phia béc
kénh Thu Thira; va ché do ban nhat triéu bién Pong. Xam nhap min thudng dién ra tir thang
12 nam trudc dén thang 6 nam sau va ngay cang khoc liét [15].
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Hinh 1. Ban d6 khu vyc nghién ctru va bé tri mu quan tric trén dia ban tinh Long An.

2.2. Phwong phap nghién curu

So d0 ciu tric nghién ctru tuan ty theo cac budc sau: (1) Hinh thanh muc tiéu nghién
ctru va thiét ké thi nghiém; (2) LAy mau nuéc ngoai thuc dia; (3) Phan tich mau nudc trong
phong thi nghiém; (4) xir 1y dit liéu va phan tich thong ké; (5) Trinh bay két qua lam noi bat
phat hién mai; (6) Thao ludn va giai thich cac phat hién méi; (7) Két lun.

2.2.1. B tri nghién ctru

Nghién ctru hién tai duoc thiét ké hoan toan ngﬁu nhién, voi 3 yéu tb thuc nghiém, trong
d6 2 yéu t6 lién quan dén khong gian gdbm: xAm nhap min cua nudc bién va duong thay, va
1 yéu t6 thoi gian theo mua.

Theo khong gian: ngudn nudc mit trén dia ban tinh di duoc phan thanh 6 ving chirc
nang duya: diéu kién ty nhién, st dung nudc, hé théng thuy loi, dia gidi hanh chinh, yéu cau
vé quan 1y tai nguyén nude [15]. Trén co so d6, trong nghién ctru ndy, tac gia da nhom lai
thanh 02 vung dya trén cac dac diém vé& mtrc do anh huodng cua xam nhdp man nude bién, va
phan bd khong gian mat do dan sé. Theo d6, Ving 1: 1a ving chiu anh huéng manh béi sy
xam nhap man nudce bién va c6 mat do dan s cao, trung binh 917 ngudi/km? thudc ving IV
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dén vang VI theo phan ving chirc ning nudn nude cia tinh, day 13 ving ving tip trung cac
khu d6 thi 16n, cac khu - cum cong nghi¢p, hoat dong tréng trot va nudi thuy san nudc log;
Vung 2: 1a ving hau nhu it chiu anh huong boi sw xdm nhap man nude bién va c6 mat do
dan so thap, trung binh 219 ngudi/km? thugc vung I dén vung 111 theo phan vung chirc nang
ngudn nudc cua tinh, day laving chii yéu phat trién nong nghiép trong trot, chan nudi, nudi
thiy san nudc ngot, va cling chiu anh hudng cua nhlem. phén vao mua mua (Hinh 1) [15].
Ngoai ra, d6i voi khong gian, chit lugng nude nude c6 thé chiu anh hudng béi cac loai dudong
thiy khac nhau [19, 23], 02 loai duong thuy duoc thiét 1ap trong nghién ctru ndy gdm: (1)
Céc sdng chinh c6 tinh quyét dinh sd luong, chit lvong nude mit cia tinh (song Vam Co
Dong, song Vam Co Tay, song Vam Co, song Bao Dinh, kénh Thay Cai va song Can Giudc)
[35]; (2) Cac kénh, rach nhanh nbi cac tuyén song chinh gitp din tai va tiéu nudc trong san
xudt va sinh hoat. Nhu vdy, khu vuc nghién ctru duoc phan chia khong gian thanh 4 phan
ving thi nghiém, bao gom: Phan ving KR1 (kénh rach trong ving 1 chiu anh huéng manh
ctia xam nhap nudc bién); phan ving KR2 (kénh rach trong vung 2 it chiu anh hudng cia
xam nhap nudc bién); phan ving SC1 (séng chinh trong ving 1 chiu anh huéng manh cua
xam nhdp nudc bién); va phan ving SC2 (song chinh trong ving 2 it chiu anh huéng ciia
xam nhap nudc bién). Hon nita, chat luong nudce mit tai cac thay hé con phu thudc vao su
bién ddi theo muia (mua va kho) [23, 37], day 1a mot yéu td thuc nghiém khac ciia nghién ctru
hién tai.

2.2.2. Phan tich thdng ké

Trong nghién ctru ndy, ap dung 04 budc lién tiép dé xir Iy thong ké s6 liéu: (1) Bude dau
tién thuc hién phan tich thanh phan chinh (PCA/FA) trén b6 dit liéu hoan chinh dé phan biét
cac ngudn gay 0 nhiém; (2) Budc thir hai 13 tinh toan chi sé chat luong nudc (WQI) dé danh
gid; (3) Budc tiép theo 1a thyc hién phan tich phwong sai hai chiéu (ANOVA) dé so sanh chit
luong nude ciia bén phan vung thi nghiém khong gian; va (4) Phan tich hoi quy da bién duoc
thyc hién sau cung dé dinh lugng phan traim déng gop ctia cac ngudn 6 nhiém khac nhau trén
WQI.

Thuyc hién PCA/FA dé phén biét cac ngudn 6 nhiém trong nudc mat theo quy trinh trong
cac nghién ctru trude day [24, 38]. Trudce khi thuc hién PCA/FA, can phai chuan hoa toan bd
dir liéu [28], Phuong phap chuan héa min - max dugc sir dung va phuong phap nay c6 thé
chia ty 1€ dir li¢u thanh 0-1 theo mot ty 1€ nhét dinh [29]. Kiém tra tinh chinh x4c cia ma tran
trong quan ddi voi PCA/FA bang thir nghiém Kaisere Meyere Olkin (KMO) va Bartlett's
Sphericity [40]. KMO phai > 0,5 va < 1 thi PCA/FA méi thich hop [40], trong d6 ngudng
KMO [0,8-0,9], [0,7-0,8], [0,5-0,7] va > 0,5 lan luot 1a tuyét voi, tdt, trung binh va chap nhan
duogc. Theo nghién ctru [41] mac ¥ nghia ctua Bartlett < 0,05, PCA/FA dugc thyuc hién.

Dua trén két qua ciia PCA/FA, 15 thong sé quan tric duoc sir dung dé tinh WQI [19, 47]
theo phuong trinh (1). Phuong phap PCA/FA duoc sir dung dé tinh WQI trong nghién ciru
hién tai vi no phan 4nh t6t hon chat lugng nudc & cac ving ven bién [31].

WQI=37 ws, (1)
Trong d6 n 1a sé thong sb quan trac; Wi 1 trong sb ctia thong s6 thir i; va si 1a diém cua
tham s tht i.
wi dugc x4c dinh theo két qua cua PCA/FA (Bang 2) va s 1a gia tri tiéu chuan cua tat ca
céac gia tri do duoc ciia 15 thong s6 va dugc xac dinh bang cac phuong trinh 3 va 4. Cac thanh
phan chinh c6 gia trj riéng > 1 duogc gitr lai dé u6c tinh trong sb cua cac thong s6 quan tric
c6 gid tri tai cao (> 0,5) véi thanh phan chinh twong tmg [19]. Trong sé dugc tinh theo cong
thire (2).

e.
W, =—"— 2
' Sum @)
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Trong d6 e 1a gié tri riéng ctia thanh phéan chinh i; va Sum 4 tong gia tri riéng cia tt ca
c4c thanh phan chinh con lai sau PCA/FA.

Céc thong s6 quan tric dugc chia thanh ba nhom, bao gom ¢ ‘cang nhiéu cang t6t”, “cang
it cang t6t” va “trung tinh”. Nhom “cang nhiéu cang t6t” chi bao gom thong s6 DO; nhom
“trung tinh” bao gdbm d pH (tur 5 5dén9) [#2], va nhom “cang it cang t6t” bao gém 13 thong
s6 con lai. Ddi véi cac thong s “cang nhiéu cang t6t” va “trung tinh”, gia tri cua si duoc tinh
theo phuong trinh 3.

X —X .
Si — | min (3)
Xmax - Xmin
Déi v6i tham sb “cang it cang tot”, si duoc xac dinh theo phwong trinh 4.
X —X:
S =—mx i )
Xinax ™ Xmin

Trong d6 Xi, Xmin V& Xmax 1an luot 13 cac gia tri dugc phan tich, tdi thiéu va tdi da cua
thong sd i.

Phan tich phuong sai hai chiéu (ANOVA) duoc thiét ké hoan toan ngiu nhién véi hai
yéu t6 thyc nghiém theo khong gian 13 ving lién quan dén xam nhap min (Ving 1 va ving
2) va viing lién quan dén duong thuy (ving song chinh va ving kénh, rach). Khi két ANOVA
chi ra tic dong quan trong ¢ p < 0,05, su dung phep kiém dinh Tukey (Tukey’s Honest
Significant Difference) dé phan biét cac gia tri trung binh. Phén tich hdi quy da bién dugc
thuc hién dé xac dinh ty 16 phan trim ctia 5 nhan t6 tiém an anh huong dén chat luong nude
duogc chiét xuét tir PCA/FA gdp phan tao ra WQI [19, 44]. Xt Iy s liéu Phan mém Rstudio
2023.06.0 Build 421 va Excel 2016.

2.3. 86 liéu sir dung

Nudc mit ctia 62 vi tri chon trude duge lay dé phan tich héa hoc trong vong 7 nam, tur
nam 2017 dén nim 2023 (Hinh 1). Cac phén vung KR1, KR2, SC1 va SC2 1an Iuot bao gom
15, 4, 33, va 10 dia diém. Trong mdi nam, co bon dot lay mau, 2 dot mua kho (thang 3 va
11) va 2 dot muia mua (thang 6 va 9). Tong sé6 mau nude mit dugc lay 13 4 x 62 x 7 = 1.736
mau; phan tich 15 chi tiéu: pH, oxy hoa tan (DO), nhiét dJ, do dan dién (EC), @6 man, do
duc, téng chat ran hoa tan (TDS), Tong chét ran lo ling (TSS), nhu ciu oxy sinh hoa (BOD5)
nhu cau oxy hoa hoc (COD), Amoni (NH4"), nitrat (NO3), Nitrit (NO2’), phét phat (PO4>),
Clorua (CI"). Phuong phap 1Ay mau va phan tich cac thong sb 6 nhidm dugc thuc hién theo
quy dinh k¥ thuat quan trac méi truong do Bo Méi truong va Tai nguyén ban hanh.

3. Két qua va thao luin

3.1. Bdnh gid chdt lwong nudc tong thé

Cac s6 liéu théng ké md ta nhu gia tri trung binh va d¢ 1éch chuan cua céc chi tiéu chit
lwong nudc dugce tai Bang 1. Két qua cho thiy cac thong s6: DO, BODs, COD, TSS, NH4*
va CI- déu khong dat muc A, B, C va D cua QCVN: 08:2023/BTNMT; pH, NOg, PO+ gia
tri trung binh dat mirc A theo quy chuéan, chat lwong nudc tét ¢ thé cdp nue sinh hoat sau
khi ap dung cac bién phap xu ly. Diéu nay ching to nuwdc mit trén dia ban tinh dang c6 dau
hiéu 6 nhiém do cac ngudn thai khac nhau.

Bang 1. Gia tri trung binh va d6 1éch chudn ctia 15 thong s6 quan tric (tir nam 2017-2023).

Thongsé Do vi Gia tri ] Quy chuin nuéc mit*
* Trung binh  P§léch chuan Mic A Miic B Mikc C Mikc D
pH - 6,80 0,53 6,5-85 6,0-8,5 6,0-8,5 <6,5 hoic >8,5
DO mg/L 3,95 0,76 6 5 4 2

Nhiét do °C 30,3 11 - - - -
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Théong s6 Pon vi

Gia tri

Quy chuin nwéc mat*

Trung binh  Pé léch chuin Mirc A Miic B Miic C Mikc D
TDS mg/L 1.349 2.949 - - - -
Poduc  NTU 66,72 70,72 - - - -
EC mS/cm 2,15 4,75 - - - -
Do man % 0,14 0,47 - - - -
BODs  mg/L 13 20 4 6 10 >10
coD mg/L 34 49 10 15 20 >20
TSS  mgiL 51 86 5 15 >I5vakhong  >15vacoric
CO rac noi noi
NH/**  mg/L 1,93 4,38 0,3 0,9 0,9 >0,9
NOz**  mgl/L 0,38 0,66 5 10 15 >15
NO,**  mg/L 0,055 0,14 0,05 0,05 0,05 >0,05
POS**  mgl/L 0,12 0,35 0,2 0,3 0,5 >0,5
Cl** mg/L 561 1.421 250 350 350 >350

Ghi cht: (*) Quy chudn k§ thuat qubc gia Viét Nam vé chat luong nude mit QCVN 08:2023/BTNMT
(**): Céc thong s6 khong co trong QCVN 08:2023/BTNMT, do d6 tham khao theo QCVN 08-
MT:2015/BTNMT.

3.2. Xdc dinh va dinh lwong cdc nguon 6 nhiém/nhdn t6 chinh dnh huwong dén CLN

3.2.1. Xac dinh cac ngudn 6 nhiém/nhan té chinh theo PCA/FA

PCA/FA cta 15 thong s6 quan tric nudc mit duoc sir dung dé xac dinh ngudn gdc cia
cac chat 6 nhiém khac nhau. Gia tri cua kiém dinh KMO 14 0,73 > 0,5, dat & mirc tot theo
va mirc ¥ nghia cua Bartlett dudi 0,0001 chi ra rang toan b tap dit liéu trong
nghién ctru hién tai déu phu hop véi PCA/FA. Nam nhan té chinh (F1 - F5 ¢6 gia tri riéng
, 46] chiém 70,4% tong phuong sai duoc giai thich bang PCA/FA (Bang 2).
Céc hé s6 tai trong [0,3-0,5], [0,5-0,75] va > 0,75 duoc coi 1a yéu, trung binh va manh [47].

Kaiser [40],

16n hon 1 [

Bang 2. Hé s6 tai trong ctia 15 thong s6 quan tric trong phan tich PCA/FA. Chit s6 t6 dam c6 gia tri

16n hon 0,5.
Théng s6 = F2Yeu tI(:)3ch1nh Fa F5 Trong sb clia thong sé

pH 007 -006 028 015 -0,56 0,03
DO 024 -062 013 014 0,09 0,07
Nhiét d6 0,02 -002 007 009 073 0,03
TDS 09 -003 017 003 -0,02 0,10
Do duc 014 000 086 002 -014 0,06
EC 097 -003 015 003 -0,01 0,10
D6 min 072 -002 001 001 0,00 0,10
BODs 010 080 040 -0,10 0,19 0,07
CcoD 011 078 042 -0,10 021 0,07
TSS 023 010 088 -0,02 0,03 0,06
Amoni -0,04 068 -009 034 -0,02 0,07
Nitrat 0,06 -0,09 004 081 0,0 0,04
Nitrit 011 006 -003 080 -0,12 0,04
Phosphat -0,03 054 -011 0,00 -0,39 0,07
Clo 09 -006 0118 000 -0,01 0,10
Gia tri riéng 347 241 205 149 113

% Phuong sai 23,1 16,1 13,7 9,9 7,6

% Phuong sai cong don 231 392 529 628 704

Trong sb ciayéutdchinh 033 023 019 014 011

Nhan t6 dau tién quan trong nhat (F1), chiém 23,1% tong phuong sai, c6 tai trong duong
manh trén TDS, EC, va Cl', tai trong duong trung blnh trén d6 man, cac thong s6 nay co thé
dai dién cho ngudn 6 nhlem do nuoc blen x4m nhap min. Trong cac hé théng thuy sinh noi
dia, d6 man duge thé hién qua 3 thong s6 C1” hodc TDS) hay EC [48]. Nudc ngot c6 d0 man
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trung binh 13 0,146%o, nudc 1g cd6 6 man tir 1-10 %o, trong khi 6 man cia nudc bién thuong
nam trong khoang tir 10-45%o [49]. Nudc mit tinh Long An ¢6 d6 man vao khoang 0,14%
(1.4%o0) (Bang 1) thuc ving nudc lg, chiu sy anh huéng ciia thily triéu bién Dong. Xam nhap
min 13 nguyén nhan chinh lam ting néng d6 EC va CI", va d6 man trong nudc mat 6 cac luu
vue song [19, 31]. Tir d6, gay suy giam chit lugng nude, anh huong dén doi séng va san xuat
ctia nguoi dan, dic biét 13 & ving ctra song ven bién va dong bang phia Nam ¢ luu vuc Dong
Nai va BDPBSCL [50]. Hién nay, xdm nhap man c6 xu hudng gia tang ¢ cac vung cira song
ddng bang ven bién [50, 51] va duoc ghi nhan nghiém trong hon trong nhimg nim gan day
tai tinh Long An [35].

Tac dong tuong tac dang ké gilra cac vung anh hudong boi xam nhap mén va loai duong
thily tai cac thong s6 ctia nhan t6 F1 (ngudn 6 nhidm do nudc bién xam nhap: TDS, EC, d6
man, CI") (Hinh 2). Tai Ving 1 két qua do céc thong s trén cao hon dang ké so véi ving
vung 2, ghi nhan cia céc tac gia khac [19, 31] tai vang PBSCL ciing thé hién diéu nay. Gia
tri ctia tit ca cac thong sé thudc nhan t6 F1 & ving song chinh, 16n hon nhiéu so véi ving
kénh rach, dic biét 1a tai khu vuc gin bién sy anh huong nay ghi nhan dang ké (p < 0,05) va
gia tri trung binh EC, d§ man tai phan vung SC1 nay lan luot 12 3,2 mS.cm™ va 2,2%o - nudc
c6 do man trung binh, khong thich hgp cho tudi tiéu nong nghiép theo FAO [52]. Trong khi
d6 tai Viing 2 (xa bién) mirc d6 nay khong 1d rang (p > 0,05), do it chiu anh hudng ctia xdm
nhap nudc bién, minh chimg rd hon 14 3 phan viing con lai KR1, SC2, KR2 déu c6 gia tri EC
< 2mS.cm™, d6 min < 1,5%o - nuéc hoi man, van thich hop dé tudi tiéu nong nghiép [52].
Diéu nay c6 thé ham ¥ rang nudc bién da xam nhap vao khu vuc nghién ciru thong qua dong
chay thudc cic song chinh trén dia ban tinh, va n6 ciing goi ¥ ring xdm nhap nudc bién
thudng dong gdp quan trong trong viéc xac dinh chit lugng nudc mat tai khu vuc ven bién

, 31].

(@) TDS (b) EC
mSong chinh  Anh huéng: mSong chinh  Anh huéng:
. Tuong tdc = * . Tuong tac = *
BKénh, rach B Kénh, rach
6,000 10 ¢
5,000 | g |
5, 4,000 o 6 |
£ 3000 | 2 a
a 4 | b
2,000
1,000 b bc ¢ 2r bc ¢
0 - 0 .
Ving 1 Ving 2 Ving 1 Ving 2
(c) Do man (d) CI-
mSongchinh  Anh huong: mSong chinh  Anh huong:
Tuong tac = * Tuong tdc =*
B Kénh, rach BKeénh, rach
1.00 r 3,000 r
080 L 2,500 B
o < 2,000
= 060 | .
2 1,500 |
040
I 1000 | 2| b
020 T % b b 500 | % b b
0.00 . 0 -
Vung 1 Vung 2 Vung 1 Vung 2

Hinh 2. Anh hudong theo ving xdm nhap man (Ving 1 va ving 2) va theo loai dudng thuy (song
chinh, kénh - rach) véi cac thong s6 TDS, EC, d6 man, CI" thudc Nhén t6 F1. Thanh error bar: d¢
l1&ch chuan cua gia tri trung binh. Sy khac biét c6 y nghia thong ké (p < 0,05): cac chircaia, b, c, ....
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Déu hoa thi (*):hiéu tmg tuong tac giita ving \(é duong thuy dugc thir nghiém ¢6 y nghia théng ké

va NS: hi¢u tng tuong tac khong c6 y nghia thong ké (p < 0,05). Luu y néu hiéu tng tuong tac gilra

vung va dudng thuy c6 y nghia, hi¢u tng don 1¢ ciia duong thiy va vung khong dugc thir nghiém.

Nhan t thi hai (F2) c6 tai trong duong manh déi véi BODs, COD tai trong dwong trung
binh d6i v6i NHa*, PO4> , va téi trong am trung binh doi v6i DO. VF2 gidi thich dugc khoang
16,1% tong phuong sai (Bang 2). Yéu tb nay véi tai lugng cao tai cac thong sO dinh dudng
va hiru co c6 thé lién quan dén nudce thai sinh hoat, san xuat cong nghiép, nudi trong thuy
san. BODs va COD c6 moi quan h¢ chat ché, dac bi¢t hinh thanh tir cac loai nudc thai trén,
[53, 54], tir &6 1am giam ham lwong DO trong nude. NH4*, PO4> dai dién cho 6 nhidém chit
dinh dudng tir cac nudc thai nudi trong thiy san va sinh hoat [55-57].

Két qua tir Hinh 3 cho thiy BODs, COD, NH4 va PO,* & ving kénh rach 16n hon ving
song, va nguoc lai din dén DO thap hon. Nguyén nhén c6 thé do van tdc dong chay va thé
tich thép két hop véi xa chét thai quéa muc tai cac kénh rach dan dén sy tich tu cac chét 6
nhiém tai day [4], ddc biét 1 tai cdc kénh rach ving 1 - noi c6 hoat dong kinh té rat phat trién
(dan cu, cong nghiép va dich vu) vala noi tap trung phat trién thily san nude man cua tinh véi
dién tich trén 4.000ha dat ngdp man tap trung tai cdc huyén Chau Thanh, Can Giudc va Can
Pudc [15], din dén mic do anh huong kha 1d rang (p <0,05). Piéu nay ciing giai thich cho
chat lugng nudc tai vung 2 - noi cach xa bién t6t hon so véi vung 1 ¢ Hinh 3. Sy twong tac
dang ké giira 2 yéu t6 thuc nghiém (ving, va loai dudng thuy) dén cic thong s6 thudc nhan
t6 F2 ciing duoc thé hién tai Hinh 3.

(2) DO (b) BODs (c) COD
mSong chinh  Anh huéng: mSong chinh  Anh huéng: mSong chinh ~ Anh huong:
BlKénh, rach Tuong tac =* ®Kénh, rach ~ Tuongtc=* @Kénh, rach Tuong tac =
er 60 r 140
5+ D¢ a ab 50 | 120 |
— — o |
g 3 F g’ 30 | a g ol “, a
I r b
2 20 Fb . w0 L Cbe
Ly 10 r L 20 | I 7
0 0 . % 0 i
Vingl  Ving 2 Vingl  Ving?2 Vingl  Ving?2
(d) NH,-N (€) PO,3-P

Hinh 3. Anh huong theo viing xam

m Song chinh Anh huong: m Song chinh Anh huéng: A % N P 5
Prat o Tuongtic=* i g Tuong tac = * nhap mgn (Yung lq va \{ung 2)' va
enh, rac BKeénh, rach theo loai duong thuy (sdng chinh,
kénh-rach) voi cac théng sé DO,
12 r 120 r BODs, COD, NH4*, PO4* thuoc
10 ¢ 100 | Nhan t6 F2.
— —
L 8t 080 f
g 6 a g o060 |
4t b[ ) 040 | a
c b
2t c 0.20 b p
Ving 1 Ving 2 Vingl  Vung 2

Nhan t6 thi 3 (F3), chiém khoang 13,7% tong phuong sai c6 tai trong duong manh dbi
v6i Do duc va TSS. Do duc va TSS c6 thé dai dién cho két qua x61 mon dat hoic dong nude
thai dan cu, cong nghiép, nong nghiép, thuy san chay vao [23, 24]. Chat ran lo ltimg ¢6 nhiéu
trong nudc thai sinh hoat va nude thai nuéi trong thiy san c6 thé 1am 6 o nhiém nudc mit [54,

]. Tai ving ven bién PBSCL nuéi tom 1a hoat dong chinh dan den ndéng do TSS ling luén
& murc cao [4], day cung la loai thuy san chinh tai khu vuc nu6i trong chinh cua tinh Long
An [15]. Miia mua c6 thé lam ting nong do TSS thong qua tac dong dong chay tir ddng rudng,
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dudng giao thong hodc khu dan cu [59], trong khi mua kho c6 thé 1am ting ndéng d6 chit rin
lo lting (hiéu tng tich tu/ling dong) do lwong nudc dau vao giam [26]. Nghién ctu tai tinh
Tién Giang cho thiy TSS 1a mét trong nhing chi tiéu bién dong theo mua rd rét nhat cua cac
khéi nuée, vao mua mua ham luong TSS cao hon so voi mua kho, didu nay cé thé tir qua
trinh x6i mon dat do nudc mua [18]. Tuy vay, két qua ciia nghién ciru nay cho thiy thong tin
nguoc lai, voi ham lugng trung binh TSS, d0 duc trong nudc mat trén dia ban tinh Long An
¢ mua kho cao hon so voi mua mua. Vao mua kho gia tri TSS, do duc lan luot 1a 58 mg.L?,
70,9 NTU va vao mua mua la 43 mg. L'1 va 62,6 NTU, dong thoi su bién dong theo mua nay
¢6 y nghia (p < 0,05). Chimng té nhan t6 F3 (d6 duc, TSS) trong nghién clru nay dac trung boi
dong nudc thai chay vao hé théng thay van tir hoat dong dan cu, san xuat nong nghiép, nudi
trong thity san, cong nghiép, va lién quan dén hiéu tung tich tu/ling dong chit 6 nhiém trong
khdi nuée.

Thong s do duc va TSS lién quan dén nhan t6 F3 khong bi anh huong boi su tuong tac
gilta vung va loai duong thuy, ma boi anh hU:O'ng riéng I¢ cua vung, va loai duong thuy (Hinh
4). Dao dong myc nudc 1€n to1 vai mét mdi ngay do anh huéng cua thuy triéu c6 thé 1a nguyén
nhan giy ra toc do dong chay ¢ cac song kénh ven bién  2Op phan lam dg duc, TSS tai ving
1 cao hon ving 2 [4]. Két qua quan tric ctia cac thong sd ¢ nhan t6 F3 tai cac song chinh cao
hon so véi cac kénh rach, nguyén nhan c6 thé 1a do su tich lity cac chat 6 nhiém trong céac
kénh rach nhanh duoc van chuyén vao song chinh [23], va ché do thuy triéu anh huong dén
cac song chinh cao hon kénh rach. Anh huéng tuong tu ciia ham lugng TSS theo cac tuyén
song chinh va kénh rach ciing dugc ghi nhan ¢ Tra Vinh [23].

(@) Po duc (b) TSS
mSongchinh  Anh huong: mSongchinh  Anh huong:
Tuong tac = NS . Tuong tdc = NS
EKénh, rach Ving = * EKeénh, rach vang = *
Duong thuy = * Duong thuy = *
200 r 200 r
S 150 t _, 150
= b 2
100 | g 100 |
b b a b b
; : Iz
Ving 1 Vung 2 Vung 1 Ving 2

Hinh 4. Anh hudng theo ving xdm nhap man (Ving 1 va ving 2) va theo loai dudng thity (séng
chinh, kénh - rach) véi cac thong s6 Do duc, TSS thudc Nhan t6 F3.

Nhén t6 tha 4 (F4), giai thich 9,9% tong phuong sai, co tai _trong duong manh trén NO3’
va NO7', lién quan dén cac chat dinh dudng v6 co nito. Nudc bé mit giau chit dinh dudng 1a
dau hiéu cta cac khu vuc c6 dong chay néng nghiép [59]. Cac nghién ctru tai ving PBSCL
[21, 26, 31] cho thay chét thai thily san va dong chay tran hodc x61 mon tu vung noéng nghiép
c6 thé 1am ting thém chat dinh dudng vao ngudn nudc mat. Nghién ciru [4] ciing chi ra rang,
ngoai nudce chay tran tir dat ndng nghiép duoc bon phan thi nudc thai (chua qua xu 1) cungla
ngudn chinh cua cac chat dinh dudng trong nudc mat vung DBSCL. Tuy vy, theo két qua
ctia nghién ctru nay cho thay NOgz", NO2™ 14 cac thong s6 c¢6 ¥ nghia anh hudng theo mua (p
< 0,05), vaio miia mua gia tri trung binh 2 thong sé nay 1an luot 13 0,42 mg/l va 0,062 mg/L
va cao hon so voi mua khé (0,34 mg/L va 0,048 mg/L). Didu nay ching to nhan té F4 (NO3"
va NOy) trong nghién ctru nay dac trung boi dong chay tran cua nwdc mua qua khu vuc san
xuat néng nghiép.

Cac thong s6 NOz va NO2™ lién quan dén nhan t6 F4 khong bi anh hudng boi su twong
tac giira ving va loai dudng thiy, ma boi anh hudng riéng 1¢ cua loai duong thay (ddi véi
thong s6 NOs"), va theo ving, ciing nhu loai dudng thuy (d6i voi thong sé NO2') (Hinh 5).
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Tai khu vuc song chinh gié tri NO3™ cao hon khu vuc kénh rach, trong khi gia tri NO2” nguoc
lai. Nguyén nhan, trong qua trinh nitrat hoa, NO2™ 13 chét trung gian khong 6n dinh c6 xu
huéng chuyén thanh NO3 [ 1, qua trinh nitrat héa NO>" thanh NOs" tai céc kénh rach nhanh,
sau do6 theo cac dong chay do ra céac vung song chinh lam tang ndng d6 NO3” va giam NOz”
tai day. NOs va NO2 & viing 1 (gn bién), cao hon ving 2 (ndi dia) trong nghién ctru ndy, 6
thé lién quan dén dong thai tai khu vuc nuéi thity san chinh cta tinh & vung 1, két qua turong
ty duoc tim thiy & nghién ctru [57].

(2) NOy (b) NO,
mSong chinh  Anh hudng: mSong chinh ~ Anh huong:
o Tuong tac = NS s Tuong tdc = NS
EKénh, rach Viing = NS EKénh, rach vang = *
Puong thuy = * DBuong thuy = *
120 035
100 | 030 r
<080 | el
020
2060 [ =3
0.40 a
010 b b
0.20 - 0.05 [ L %
0.00 0.00
Vl:]ng 1 VL‘mg 2 Vl]ng 1 Vl]ng 2

Hinh 5. Anh huong theo viing xdm nhap man (Ving 1 va ving 2) va theo loai duong thity (song
chinh, kénh-rach) véi cac thong s6 NO3, NO thudc Nhan tb F4.

Nhaén t6 chinh cudi cing (F5), chiém khoang 7,6% tong phuong sai, c6 tai trong duong
trung binh trén nhiét d¢ va tai trong 4m trung binh trén pH. Cac ngudn anh huéng dén pH va
nhiét 6 c6 thé 1a ché do thuy vin va cac yéu t6 thoi tiét [25]. Cac nghién ciu [27, 60] cho
thdy pH, nhiét d6 1a cac thong s bién dong theo mua. Gia tri trung binh pH trong nghién ciru
nay vao mua mua la 6,67 nho hon khong nhiéu so v&i mua kho (6,78). Cac nghién ctru khac
[4, 24] ciing cho thiy diéu nay, co thé 1a két qua ctia dong chay tran nuéc mat cudn theo 16p
dat c6 tinh axit (hay bi nhiém phén) trong muia mua cao hon so véi mua kho tai khu vue [4].
Nhin chung, pH trong nu¢c mat khong dao dong nhiéu tai ving nghién ctru, gia tri pH o mirc
trung tinh va nam trong pham vi cho phép cta quy chuin nudc mit cho muyc dich cap nudc
sinh hoat. pH c6 tuong quan nghich véi nhiét d§ khi & muc trung tinh theo ghi nhin cta
Ashton va cong su [61].

pH chiu sy anh huong tuong tac gitra vung va loai duong thity, trong khi d6 nhiét d6 chi
chiu sy anh huong riéng 1€ cua loai duong thuy (Hinh 6). Nhié¢t do trong nudc tai cac kénh
rach thap hon khong dang

ké, nhung c6 y nghia théng (@) pH (b) Nhiét d¢
ké (p < 0,05) so v6i cac mSong chinh  Anh huong: mSong chinh ~ Anh huong:
Sél’lg Chi]flh, qéc blét tal @Kénh, rach Tuong tac == B Kénh, rach ;r/ﬁ?\gg:t?\fsz "
vung | gan bién. Diéu nay
co thé giai thich do luu 8 4 a 320
lugng dong chay thap hon b 315
. L, A re as) 6 r —
tai cac kénh rach so voi 2 5310 .
song chinh [62]. Trong khi a4t g 35 a |b ab
do6 pH tai cac kénh rach > 300 |
A fe oA ’ 2+
thap hon so vi song chinh 295
va c¢o y nghia (p <0,05) tai 0 29.0
ving 2 ndi dia. Diéu nay Ving 1 Ving 2 Ving 1 Ving 2

ching t6 tai khu vue Déng Hinh 6. Anh huong theo viing xam nhap man (Vung 1 va viing 2) va theo
Thap Mudi thudc ving 2 loai duong thuy (sdng chinh, kénh-rach) vai cac théng s6 pH, nhiét do

trén dia ban tinh da diénra thugc Nhan to F5.
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qué trinh rira troi dat phén (co tinh axit) dua vao cac kénh rach 1am giam do pH so voi cac
sobng chinh - noi dong chay da trung hoa pH. Nguyén nhan nay cling giai thich cho pH thap
hon & vung 2 so véi vung 1.

3.2.2. Pinh lugng phan traim déng gop vao WQI cua cac ngudn 6 nhiém

Phan tich hoi quy da bién cho thdy 5 nhan t6 dugc trich ra tir phan tich PCA/FA, lan luot
chiém 81,3%, 12,8%, 2,8%, 1,0% va 2,1% c6 mdi twong quan dang ké véi ca tong phuong
sai ctia chi s6 WQI (Bang 3). T4t ca nim nhan t6 cing nhau giai thich 100% tong phuong sai
cia WQLC6 nim ngudn 6 nhidm/nhan t6 chinh c6 kha ning anh huéng dén chat lvong nudc
mit tinh Long An dugc rit ra tir phan tich PCA/FA & trén cing véi sir dung hoi quy da bién
chi s6 WQL.

X4m nhdp man clia nude bién ngdy cang gia ting tai ving nghién ctru 13 nhéan t6 chinh
giai thich t6i 81,3% chi s6 WQIL Nhan t thir hai chiém khoang 12,8% tong phuong sai ciia
WQI dén tir hoat dong nhén sinh, bao g6m cac hoat dong dan cu, cong nghiép, dich vy, néng
nghiép (nudi trong thity san) da gia tang nudc thai vao hé thdng nudc mat. Nhan té thir 03 co
thé bat ngudn tir qua trinh tich tu/lang dong chit 6 nhiém tai cac vung nudc mat lam gia tang
chit 6 nhiém tai thuy vuc, nhan t6 nay chiém khoang 2,8%. Nhan t6 tht tu chiém khoang

1,0% déong gop vao chi ) WQI la dong chay tran ctua nudc mua qua cac khu vire nong nghiép.
Ngodi ra con c6 cac yéu td vé thoi tiét va thuy vin ciing gop phan anh hudng dén chat luong
nudc mat trong nghién ctru hién tai véi khoang 2,1%.

Bang 3. Phan tram dong gop ciia cac nhan té chinh tir PCA/FA giai thich tong phuong sai cia WQI
tai khu vue nghién ctru (p < 0,05).

o 2 Téngbinh  DPéng g6 . Nguon &
Nhén to tiém an g Og 8P Gisa trip Thong so0 anh hwéng nhiém/Nhan
phwong /o t6 chinh
F1 248 81,3 <0,0001  TDS, EC, do man, Clo  -vam nhap man
nudc bién
DO, BODs, COD, NH.*, Hoat dong
F2 0,39 12,8 <0,0001 P04 nhan sinh
Qua trinh tich
F3 0,09 2,8 <0,0001 Do duc, TSS tu/}éng dong
chét 6 nhiém
Fa 0,03 1,0 <0,0001 NOs, NOy Dong chay tran
nong nghiép
F5 0,06 2.1 <0,0001 pH, nhiét do Yeu 10 thoi
tiét, thiy van
Tong Phuong sai 3,04 100,0

3.3. Sw thay doi theo khéng gian va thoi gian chi sé chdt lwong nweée mat (WQI)

V& su thay ddi khong gian, cac mau nude dugc thu thap tir ving 2 xa bién c6 WQI cao
hon so v6i cac mau nudc duoc thu thap tir ving 1 (gan bién) (Hinh 7a). Phan tich Anova cho
thay anh huong theo vung khong gian nay ¢ y nghia thong ké (p <0,05). Nguyén nhan vi
moi viing khong gian chiu tac dong bdi cac ngudn 6 nhiém khac nhau, c6 hai nguyén nhan
chinh: (1) Nguyén nhan quan trong dau tién do xAm nhap min ¢ ving 1 én hon so véi ving
2; (2) Nguyén nhan thir hai 1a do tai khu vuc vung 1 ¢6 cac hoat dong kinh té x3 hoi dién ra
manh mé& 1am gia ting phat thai vao vao hé thong nuwdc mat nhiéu hon ving 2 1a noi c6 mat
d6 dén s6 thip, chu yéu 1a dat ndng nghiép. Ngoai ra dong gop it hon tir qua trinh tich tu/ling
dong, dong chay tran nudc mua, hay cac yéu t6 thoi tiét, thuy van nhung khong r6 rang va
can dugc nghién ctru sau rong hon. Xu hudng giam WQI tir ving trén xudng vung dudi cling
duoc thay & nhiéu séng khac nhu séng Sai Gon [63], song Tién [19], song Hau [23]. Mat
khac chi s6 WQI giira khu vuc song chinh va kénh rach tai timg vung khong gian khong c6
su khac biét co ¥ nghia théng ké (p > 0,05). Diéu nay ham y ring, trong quan 1y chit luong
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nudce, tinh nén cha trong vao ving khong gian theo anh hudng cua yéu té bién va hoat dong
nhan sinh hon 1a cac tac nhan vé thuy dong luc khac nhau tai ving song chinh va kénh rach.

(a) Bién déi theo khong gian (b) Bién ddi theo thoi gian
mSongchinh  Anh hudng: = Moa kho Anh huéng:
T ac=N T ac=N
mKenh,rach oo T EMiamua g NS
1.00 r 0.98
a a 0.96 |
095 - _
= b b 2 094 [T . .
S = a b b a ab b
5090 | o 0% a ab 2
= = 090 b
085 r 0.88 | I
0.80 086
' N N 2017 2018 2019 2020 2021 2022 2023
Ving 1 Ving 2 Nim

Hinh 7. Bién ddi theo khong va thoi gian WQI tai khu vuc nghién ctru. Thanh error bar: do 1éch
chuan cua gié tri trung binh. Sy khac biét co y nghia théng ké (p < 0,05): cac chir cai a, b; Dau hoa
thi (*): hiéu Ung tuong tac gitra ving va duong thuy dugc thir nghiém c6 ¥ nghia thong ké va NS:
hiéu ing twong tac khong cé y nghia thdng ké (p < 0,05). Luu ¥ néu hiéu ing twong tac giita ving
va duodng thuy c6 y nghia, hi¢u ing don 1€ cia dudng thuy va vung khong dugc thur nghiém.

Xét theo thoi gian, chi s6 WQI muia mua cao hon mua khé (Hinh 7b). Tuy nhién, su
chénh 1éch nay khong r6 rang tai cac mua trong 07 nam quan trac, thé hién & phén tich anova
giita hai mua tai cic nim déu khong co y nghia thong ké (p > 0,05). Du véy, phén tich ciing
cho thdy WQI vao muia khd nam 2020 nhé nhét trong 7 nim, nguyén do muia kho nam 2020
xam nhdp min xay ra rat khoc liét theo ghi nhén [15, 64]. Sy thay d6i vé WQI trong 7 nim
qua 12 khong dang ké (Hinh 7b), ngu y rang cong tac quan ly moi trudng cua tinh trong giai
doan nay ngay cang tot hon gitip lugng phat ra moi truong tang khong nhiéu. Tuy nhién,
trong tuong lai moi truong nudc mat cua tinh co thé tlep tuc suy gidm do anh huong huong
ctia bién d6i khi hau va cac hoat dong phat trién kinh té - xa hoi manh mé cua tinh 1am gia
tang phat thai vao ngudn nudc.

4. Két luin

Chat lugng nudc mat tai tinh Long An c6 thé bi anh hudng boi 5 nguén 6 nhiém/nhan t6
chinh, trong d6 ngudn quan trong nhat c6 thé lién quan dén xam nhap mian, dong gop khoang
81,3% vao WQI trong nghién curu hién tai. Nguén thir hai chiém 12,8% c6 thé lién quan dén
hoat dong nhan sinh, cong nghiép, nudi trong thuy san. Bén canh dé con ba ngudn khac c6
mirc 46 dong gbp thap hon lién quan dén sy tich tu/ling dong trén hé thdng song, kénh rach;
qua trinh chay tran nuéc mua qua khu vuc d4t nong nghiép; va cubi cung 1a cac yéu té thoi
tiét, thuy luc. Theo WQI, chét lugng nudc mat c6 xu hudng gidm rd rét tr vung noi dia ra
ven bién, va mia mua cao hon mua kho dic biét 1a vao nam 2020, trong khi d6 anh huong
tai khu vyc séng chinh va kénh rach khéng r6 rang. Nghién ctru chi ra rang cac bién phap
quan ly chat luong nudc cua tinh can cha trong vao ving khong gian theo anh hudng cua
thiy triéu va hoat dong nhan sinh. Bai bao chwa xem xet tac dong cua 6 nhiém nudc mat dén
strc khoe con ngudi va can dugc lam 16 trong cac nghién ciru tiép theo.

L1 cam on: Tac gia xin bay to 101 cdm on chan thanh td1 S¢ Tai nguyén va Moi truong tinh
Long An di hd trg, giup d&, gop phan hoan thanh cong trinh nghién ctru nay.

Loi cam doan: Tac gia cam doan bai bdo nay la cong trinh nghién clru cua tac gia, chua
duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ciru trude day; khong co su tranh
chip loi ich.
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Identification and qualification pollution sources of surface water
in Long An province, Mekong Delta

Le Viet Thang®*

L Institute for Environmental Science, Engineering and Management, Industrial University
of Ho Chi Minh City; levietthangmt@gmail.com

Abstract: This study aims to evaluate temporal, spatial variations and fractionate the
pollution sources of the surface water system in Long An province. From 2017 to 2023, a
total of 1,736 surface water samples were collected from 62 sites, divided into 4 zones.
During dry and rainy seasons, water samples were collected 4 times per year and analyzed
for 15 physical, chemical and biological parameters. The entire data set was subjected to
principal component analysis (PCA/FA), two-way analysis of variance, multivariate
regression analysis and used to calculate water quality index (WQI). The PCA/FA results
showed 05 main sources of pollution/factors affecting surface water quality, including: saline
intrusion; human activities; accumulation/sedimentation; runoff through agricultural areas;
and weather and hydraulic factors. Multivariate regression analysis indicated that saline
intrusion and human activities contribute significantly to the deterioration of water quality in
this area. The values of WQI reduced from inland to coastal areas, and these indexes in the
rainy season tends to be higher than the dry season. These findings provide a scientific
fundamental for developing enhanced and rigorous water quality management strategies in
Long An province.

Keywords: Multivariate statistical analysis; Pollution sources; Long An; Water quality.
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