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Nghién cttu danh gia chat luong nuwéc mat tinh Séc Tring giai doan 2014 - 2024 bing ba chi s6:
WQI-VN, WAWQI va RTWQI. Dit liéu tir 17 diém quan trac gém: pH, DO, BOD;, COD, TOC, N-
NH,*, N-NO,, N-NO,, P-PO*, coliform, TN, TP. Két quéa cho thay, phan 16n song, kénh rach noi
doéng bi 6 nhiém hitu co, dinh dudng va vi sinh, chat luong cht yéu & mitc kém hodc trung binh,
chi phu hop giao thong thily hodc tudi tiéu; song Hau (NM05) c6 chat luong t6t hon. VN_WQI
phan 4nh ro bién dong theo thoi gian, RTWQI én dinh hon, trong khi WAWQI nghiém ngit khi
so sanh voi QCVN 08:2023/BTNMT. Két qua cung cap co s& khoa hoc cho quan 1y, bao ve va cai
thién chat luong nuéc mat phuc vu sinh hoat, nong nghiép va nuéi trong thiy san.

Tt khéa: Chat hrong nirée mat, KI"-WQIL WAWRL VN_WQI Soc Tring.

1. DAT VAN BE

Viét Nam 1a mot trong nhitng quéc gia chiu
tac dong cua bién d6i khi hau (BDKH) va nuéc
bién dang, anh huéng dén doi s6ng, san xuat, moi
truong, ha ting co s& va stic khée cong dong. Bén
canh do, tai nguyén nuoc & dong bang song Clru
Long (®PBSCL) ciing chiu tdc dong ctia phat trién
kinh té - xa hoi [1]. Theo kich ban BDKH do Bo
Tai nguyén va Moi truong ban hanh vao nam 2020,
DBSCL duoc du bao sé bi ngap khoang 14,86% vao
nam 2020 & kich ban muc nudc bién ting 50 cm va
47,29% dien tich bi ngap & kich ban muc nudc bién
tang 100 cm. Ngoai ra, muc nuéc bién dang lam
anh hudng dén xam nhap man, anh huong dén doi
soéng va san xuat ciia nguoi dan.

Nudc mit & viung thuong nguon DBSCL cta
Viét Nam bi 6 nhiém chinh tir chat hitu co, chat
dinh duong va vi sinh vat. Cac nguén 6 nhiém
chinh tir hoat dong cong nghiép, nong nghiép, tiéu
tha cong nghiép, du lich va d6 thi hoa [2], [3].

Mo hinh chi s6 chat luong nuéc (Water quality
index - WQI) la mot cong cu phé bién dugc ap

dung trong nhiéu nghién ctru & trong va ngoai
nudc nham danh gia chat luong nuéc mait [4]. Mo
hinh nay st dung cac ky thuat t6ng hop cho phép
chuyén déi dit lieu chat lvong nudc mé rong thanh
mot gia tri hodc chi s6 duy nhat [5]. Ké tir khi phat
trién vao nhitng nam 1960, mo6 hinh nay da tr&
thanh mot cong cu phé bién trén toan thé gioi.
Mic du c6 su khac nhau giita cac quoc gia vé so
luong, loai thong s6 va phuong phép tinh toan. Tuy
nhién, WQI 1a mét cong cu hitu hiéu dé danh gia
chat luong nudc mat [4].

Nghién ctru nay st dung s6 liéu do dac duoc
ttr 17 diém quan trac theo Chuong trinh mang ludi
quan trac cta tinh Séc Trang. Cac thong so chat
luong nuéc duoc thu thiap nhu: pH, DO, BOD;,
COD, TOC, N-NH;, N-NO;, N-NO,, P-PO/
coliform, téng nito va tdng photpho dé danh gia
chat luong nudc mat & tinh Séc Trang theo khong
gian va thoi gian tir nam 2014 - 2024. Nghién ctu
huéng dén viec danh gia tdng quan chat luong
nudc mat tai khu vuce tinh Soc Triang thong qua chi
s6 WQI (VN_WQI, RTWQI, WAWQI) nham tao co
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s& khoa hoc cho viéc so sanh va theo doi sy bién
dong chat luong nuéc theo khong gian va thoi
gian. Péng thoi, nghién ctu tién hanh déi chiéu
cac phuong phép tinh toan WQI, qua d6 dé xuat
nhitng diéu chinh nhim hoan thién va nang cao
hiéu qua cuia céng cu nay trong cong tac danh gia
chat luong nuoc.

2. PHUONG PHAP NGHIEN CUU

2.1. Viing nghién ctru

Tinh Séc Trang c6 vi tri toa do tir 9°12” - 9°56°
do Vi Bac, 105°33’ - 106°23” @6 Kinh Dong (Hinh
1). Tinh c¢6 ranh giéi hanh chinh gém: Phia Tay
Bac giap tinh Hau Giang, phia Dong Bic giap tinh
Tra Vinh va Vinh Long qua song Hau, phia Tay
Nam giap tinh Bac Liéu, phia Pong va Péng Nam
1a bién Dong voi bo bién dai 72 km. Tinh c6 dién
tich ti nhién 1a 3.298.3 km? v6i dan s6 nam 2022 la
1.197.823 nguoi [6], ndm & ha luu song Hau, mot
trong hai nhanh 16n cta hé thong song Mé Kong.
He thong kénh rach day dic, voi nhiéu kenh chinh
nhu: Quan Lo - Phung Hiép, Tra Men, My Thanh,
g6p phan vao viéc tudi tieu va giao thong thiy.

S6 lieu d@é tinh toan chi s6 WQI duoc thu thap
tir Chuong trinh mang lu6i quan trac dinh ky hang
nam cua S& Tai nguyén va Moi truomg tinh Soc
Trang tai 17 diém quan tric (Bang 1), voi cac
thong so: pH, DO, BOD,, COD, TOC, N-NH,*, N-
NO,, N-NO,, P-PO,*, coliform, tdng nito va tong
photpho. Tan suat quan trac 01 thang/lan tir nam
2014 — 2021; tir nam 2022 - 2023 1a 2 thang/lan (6
lan/nam, vao cac thang 2, 4, 6, 8, 10, 12).
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Hinh 1. So d6 vi tri cac diém quan tric méi truomg

nuréc mit tinh Sé6c Trang
Bang 1. Mo ta vé cac diém quan tric va ngudn ti€ép nhan nudc thai
ez Mo ta ngudn . Mo ta ngudn
STT Tén dlein Ky hieu tiép nhan STT Ten dlein Ky hieu | ti€ép nhan nudc
quan trac i . quan trac N
nuéc thai thai
Nudc thai
I;zzh S rllnhnh(;jf’ Kénh thi Nudc thai sinh
1 A g NMO1 cong gA &b, 10 x4 Vinh NM10 hoat, cong
(song lién Khu cong Chau nghiép, nho 1é
tinh) nghiép An D,
Nghiép
Nudc thai . o
sinh hoat, Clzegihvcifh Nudc thai tir
2 Kénh 30/4 NMO02 cong nghiép 11 Chau. xi NM11 chg, nudi
va ngflg Vinh Hiép trong thay san
nghiép
Nuoc thai Sone Bén Nudc thai sinh
Séng Hau - sinh hoat, Bag thi hoat, nuéi
3 x4 Nhon NMO3 nong nghiép 12 o ar’l C u NM12 trong thiy san
My va nudi trong nong nghiép,
. Lao Dung
thuy san cho
Kenh s6 1 Nuoc thai Kenh thi Nuoc thai sinh
4 , , NMO04 1 , ; NM1
thi tran Ké 0 sinh hoat, 3 tran Pha 3 hoat khu vuc

NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 9/2025 81



KHOA HOC & CONG NGHE

Sach noéng nghiép, Loc do thi, cho,
nuoc thai cho nong nghiép
Nudc thai
non% .ngfnep, . . Nudc thai sinh
Sone Hau nuoi trong Kénh thi hoat. con
5 ongHau | \yMo05 | thuysan,sinh | 14 | xaNga | NMI4 al cong
tai Cai Con . B nghiép nhé va
hoat (giao Nam none nehie
nudc voi tinh £ nghiep
Hau Giang)
Nuoc thai Kénh thi Nudc thz’u sm}l'
Kenh sinh hoat, trin hoat, nuéc thai
6 Thanh Loi NMO06 cor}g onghAlep 15 Huynh NM15 Ch,({’ nor}g
nho 1€, néng Hiru Nohia nghiép, cong
nghiép £ nghiép nho
Nuoc thai . Nudc thai sinh
Song Nhu inh hoat Kenh cho hoat va nus
7 ong NMo7 SN 10a% 16 | LichHoi | NMI6 oat vanuoe
Gia nuoc thai cho, thai cho, nong
R . Thuong .
nong nghiép nghiép
Nuoc thai Nudc thai sinh
ot | ey o
8 ons NMO0S$ 10atCOns | 47 | tran Chau | NM17 ISP
Saintard nong nghiép ) chan nu6i quy
S Thanh Ao
va cong mo cong
nghiép nghiép
Nudc thai
Keénh thi sinh hoat,
9 tran Long NMO09 nong nghiép,
Phu tiéu tha cong
nghiép
2.2. Phan tich twong quan Pearson va phan hop va diac diém cua timg nhom. Trong nghién
tich cum that bac (AHC) ctru nay, AHC duoc ap dung dé phan loai 17 diém

Heé s6 tuong quan cho biét chiéu huong va do
manh ctia méi quan hé tuyén tinh gitta hai bién. St
sung phan tich tuong quan Pearson dé dé xac dinh
cac mdi twong quan thuan (positive correlation) va
tuong quan nghich (negative correlation) gitra cac
thong s6 hoa ly khac nhau trong nudc song [7].

Phan tich cum tht biac (Agglomerative
Hierarchical Clustering) 1a ky thuat thong ké dung
dé nhom cac quan sat thanh nhitng cum c6 mtc
twong dong cao dua trén cac diac trung do dac.
Phuong phap nay khéi dau bing viéc xem moi doi
tuong nhu mot cum riéng, sau do lan luot gop cac
cum gan nhau nhat dua trén khoang cach hoac do
tuong dong [8]. Két qua duoc biéu dién bang biéu
d6 cay (dendrogram), gitip xac dinh sé cum thich

quan trac nuwéc mat tinh Séc Trang theo muc do
chat luong, hd tro so sanh va dién gidi két qua
WQL

2.3. Tinh toan chi s6 chat hrong nuéc theo s6
hoc c6 trong s6 (Weighted Arithmetic Water
Quality Index - WAWQI)

Chi s6 WQI 1a mot cong cu quan trong dé
danh gia va dién giai chat luong nudc, gitup chuyén
déi cac thong so6 phtc tap vé nudc thanh mot gia
tri don gian, dé hiéu, thé hién tinh trang chat
luong nuéc cta mot khu vuc cu thé. Chi so
WAWQI dai dién cho chat luong tdng thé ctia nuéc
va 1a mot cong cu tiéu chudn dé phan loai 6 nhiém
nuoc. WAWQI c6 thé duoc xac dinh 1a sy phan
anh anh hudéng téng hop cta cac thong s6 chat
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luong da bién [5]. Do d6, WAWQI tré thanh mot
chi s6 quan trong dé danh gia va quan ly tai
nguyén nudc. Theo phuong phap WAWQI, tat ca
cac thong so chat luong nudc da chon duoc tong
hop thanh mot chi s6 tdng thé, day 1a cong cu hiéu
qua nhat dé thé hién chat luong nudc [9].

Bang 2. Céc thong s6 tinh WAWQI theo mttc A -

QCVN 08:2023/BTNMT [10]
STT Thong so6 chlgsu(si) Don vi
1 pH 8,5
2 DO 6 mg/1
3 BOD5 4 mg/1
4 COD 10 mg/1
5 Coliforms 1.000 mg/1
6 P tong 0,1 mg/1
7 N téng 0,6 mg/1
Bang 3. Cac mitc WQI phin theo mic A - QCVN
08:2023/BTNMT [10]
Khoang WQI Chat luong nuoc
> 100 Khong thé str dung
76 - 100 Rat kém
51-75 Kém
26 - 50 Tot
0-25 Rt tot

Trong nghién ctu nay, phuong phap Horton
duoc chon dé tinh WAWQI véi tieu chudn S; dua
trén muc A ctia QCVN 08:2023/BTNMT [10] véi

cac thong s6 tinh WAWQI (Bang 2). Két qua tinh
toan WAWQI duoc phan thanh cac muc WQI va
duoc thé hien tai bang 3. Tat ca cac bién nay duoc
chuyén thanh cac chi s6 phu nhu xép hang chat
luong (Q) va trong so don vi (W,). Cac chi s6 phu
duoc thé hién trén mot thang do duy nhat va chat
luong nudc duoce phan loai. WAWQI duoc wdc tinh
bang cach st dung cong thie (1).

Lz Qi x W,

Y= W )

2.4. Tinh toan chit luong nuéc miat bang chi
s6 VN_WQI

Nghién cttu stt dung phuong phap chi s chat
luong nudc (VN_WQI) [11] va so sanh voi QCVN
08:2023/BTNMT [10], chi s6 chat luong nuodc
VN_WQI gbém c6 5 nhéom thong sé nhung do gioi
han vé bo s6 lieu, trong nghién ctru nay chi tinh
toan VN_WQI ctia 3 nhom thong so, bao gom:
Nhoém I: Thong s6 pH; nhém IV (nhém thong so
httu co va dinh duong): DO, BOD;, COD, TOC, N-
NH,’, N-NO;, N-NO,, P-PO,*; nhém V (nhém
thong so vi sinh): Coliform. Gia tri WQI sau khi tinh
toan sé duoc 1am tron thanh s6 nguyén duoc va thé
hién & bang 4 v6i cong thic (2).

k 1 2
\\T l — LQ[] . lz \\T I - lz‘\f [
A=750 * | & . Qv % 5 , Qly
i= =

WAWOQI, =
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@

Bang 4. Cac mitc WQI phan theo muc dich s& dung nuéc

Khoang WQI Chat luong nuoc Phu hop v6i muc dich st dung
91-100 Rat tot Cap nudc sinh hoat
76-90 Tot Cép nuoc sinh hoat nhung can cac bién phap xit ly phit hop
51-75 Trung binh Tuwéi tiéu va cac muc dich twong duwong khac
26-50 Kém Giao thong thay va cac muc dich twong duong khac
10-25 O nhiém nang Nudc 6 nhiém nidng, can bién phap xtt ly trong tuong lai
<10 O nhiém rat nang Nuéc nhiém doc, can cé bién phap khac phuc xtt ly

2.5. Chi s8 chat luong nudc theo thoi gian thuc
RTWQI

Chi s6 chat luwong nuéc thoi gian thuc
(RTWQI) do Vien Nghién cttu Méi truong Quéc
gia Han Quoc dé xuit voi cac gia tri tiéu chudn
duoc thé hién & bang 5. RTWQI 1a moét trong
nhitng WQI duoc tao ra bing cach stta d6i mo
hinh CCME WQI d@é phu hop v6i méi truong nuée

sinh hoat [12]. Khong giong nhu WQI & nhiéu
quoc gia, RTWQI c6 thé cung cdp cho cac nha
nghién cttu, nha hoach dinh chinh sach va cong
chung thong tin vé chat luong nuwoc thoi gian thuc
thong qua Hé thong thong tin moéi treong nudc
(http://water.nier.go.kr/web) voi mac phan loai
duoc thé hién & bang 6. Cac thong s6 can thiét dé
tinh toan RTWQI 1a: pH, EC, DO, TSS, TOC, TN
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va TP. RTWQI duoc tinh toan bang cach xem xét
cac yéu t6 nhu so luong thong sé vuot qua tiéu
chuin (F1), tan suat ctia cac tiéu chudn chat luong

nudc (F2) va mic do vi pham (F3) theo cong thirc
3 [13].

(P +Ef+FD)

RTWQI = 100 — 3
N 6]
Bang 5. Gi4 tri tieu chudn (Standard Thresholds) theo Vién Nghién ciru
Maoi truong Qudc gia Han Quéc
Chi tieu Gia tri chuan (limit) Loai gi6i han Ghi chu
pH 6,5-8,5 Khoang ly tuong Gia tri ngoai khoang déu vi pham
DO (mg/L) >5,0 Gia tri toi thiéu Néu < 5,0 thi vi pham
EC (uS/cm) <800 Gia tri toi da
TSS (mg/L) <25 Gia tri toi da
TN (mg/L) <3 Gia tri toi da Téng nito
TP (mg/L) <0,2 Gia tri toi da Téng phot pho
TOC (mg/L) <4 Gia tri toi da
Béng 6. Phan loai chit luong nuéc mit theo xuyén thap nhat trong 3 cum. Tuy nhién, cum 1 co
RTWQI TSS trung binh cao nhit trong 3 cum (97,77),
Khoang WQI Chit luong nudc nguyén nhan chd yéu tir qua trinh rira troi, x6i
80-100 Rit 6t mon, x4 thai tir hoat dong nuoi trong thiy san cta
60-79 Tot ngudi dan ven song Hau (NMO03) va kénh Cé Co
40-59 Trung binh (NM11). Ngoai ra, chat luong m}’dc mit tai khu
20-39 Keém VI%’C nay da c,(') su cai thién dang ké trong thoi gian
~19 Rt kem gan day, chat luong nudc mat tix nam 2020 - 2024

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tinh toan VN_WQI

Chi s6 chat luong nuéc mat VN_WQI tinh Séc
Trang tir kém dén trung binh, chat luong nuwdc mat
chi phuc vu cho muc dich giao théng thay (10
diém quan tric) va tuoi tieu (7 diém quan tric) voi
thoi gian chudi so liéu tir nam 2014 - 2024. Theo
két qua cta phan tich thit bac AHC, chat luong
nudc mat trén dia ban tinh Soc Triang duoc chia
lam 3 cum goém: Cl1 (cac diém NMO03, NMO04,
NMO05, NM7, NM11), C2 (cac diém NMO01, NMO02,
NM9, NM10, NM13, NM16, NM17) va C3 (cac
diém NMO06, NM08, NM12, NM14, NM15).

Cum 1 (Hinh 2a) 1a cum cé chat luong nudc
mat tot nhat trong ca tinh Séc Trang, cac vi tri ndy
ndm trén tuyén song chinh, c6 luu luong dong
chay cao, 1a noi tiép nhan chd yéu nuoc thai sinh
hoat, nuwéc thai nong nghiép va nuoi trong thay
san, voi gia tri VN_WQI trung binh tir 58,92
(NMO04) dén 74,3 (NMO05). Gia tri trung binh cac
thong so chat luong nuwéc mat tai cum 1 thuong

déu tir tot dén rat tot.

Cum 2 (Hinh 2b) c6 chat luong nuwdc mat kém,
gi4 tri WQI trung binh cta cac diém quan trac nay
dao dong tir 33,89 - 41,2, 1a chat luong kém, chi
phtt hop @€ phuc vu cho luu théng dudng thiy.
Cum 2 c6 trung binh cac thong sé chat luong nuédc
cao nhat trong 3 cum (BOD, COD, tong
photpho...), dac biét c6 thong s6 COD trung binh
(31,6) cao nhat gap 1,2 lan so véi cum 1 va 1,18 lan
so v6i cum 3, cht yéu chiu 4nh hudng tir nudc thai
cong nghiép, nudc thai sinh hoat va néng nghiép
(chadn nuoi). Tir nam 2022 - 2024, VN_WQI tai cum
2 da co su cai thien dang ké, c6 nhiéu vi tri co
VN_WQI dat mtc tot va rat tot, cho thay su cai
thién chat lwong nuwéc mat tai cum nay. Doi voi
khu vuc thanh phé Soéc Trang, hai diém quan tric
NMO01 va NMO02 c6 VN_WQI tot hon nhe su nd luc
cta dia phuong trong viec quan ly cac nguédn thai
tai khu vuc nay. Pac biét, nha may x ly nuwdc thai
sinh hoat ctia thanh pho Séc Triang (van hanh ti
niam 2008) chud yéu xtt Iy ling loc, ké tir nam 2022
budc vao giai doan 2 v6i budc xir ly hoéa, sinh da
giai quyét mot phan nudc thai sinh hoat.
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Hinh 2 (a), (b), (). VN_WQI ctia 3 cum quan tric

Cum 3 (Hinh 2c¢) 1a nhitng diém nhu cac kénh,
song nho, c6 khu vuc chay qua thi tran, cho (song
Bén Ba; kénh Nga Nam...) co6 gia tri WQI trung
binh dao déng tir 47 - 52, phu hop cho viéc tudi
tiéu nong nghiép, dap tmg co ban nhu cau thuc té
tai dia phuong. Cum 3 c6 gia tri trung binh cac
thong so6 chat lwong nudc mat thuong xuyén &
mtc trung binh trong 3 cum. Nhung c6 chi tiéu N-
NO, trung binh cao nhat trong 3 cum (0,11) do
chiu anh huéng chinh tir nuwdc thai sinh hoat va
nong nghiép. Daéi voi song Saintard (NMO0S8), duoc
phan vao cum 2, trong khi kénh thi trdn Long Phu
(NMO09) duoc phan vao cum 3 vi song Saintard 1a
kénh cédp 1 do tinh Séc Trang quan ly, c6 bé rong
lon (20 — 30 m) [14], chiu tac dong chia yéu tir
nudc thai sinh hoat khu vuc cum dan cu, nudce thai
nong nghiép. Kénh thi tran Long Phu 1a kénh cip

2 c6 bé rong nhé hon song Saintard, chiu tac dong
ctia nuoc thai sinh hoat tir khu vuc thi tran dong
dan cu, nudc thai tir cho, cong nghiép nho 1é nén
chat luong nudc mat thap.

Két qua tinh toan WQI-VN tai tinh Séc Tring
giai doan 2014 — 2024 cho thdy, nhiéu song, kénh
rach noi dong bi 6 nhiém hitu co, dinh duong va vi
sinh, chét luong nuoc cht yéu & mic “kém” dén
“trung binh”, trong khi khu vuc song Hau co chat
luong tot hon, twong dong véi két qua nghién ctu
ctia Giao va Ly (2024) [2], trong d6 hon 50% diém
quan trac tai cung khu vuc duwoc xép loai “kém”,
khi cac thong s6 DO, COD, BOD; va coliform
thuong vuot giéi han QCVN 08:2023/BTNMT
[10], phan anh su gia tang tai luong httu co va vi
sinh tir sinh hoat, cong nghiép, néong nghiép va
nuéi tréng thiy san, phu hop véi két qua nghién
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ctu ciia Hong va Giao (2022) [15]. Cac nghién ctu
nay déu nhian manh su khéc biét ro rét gitra song
chinh cé dong chay 16n (chat luong t6t hon) va he
thong kénh rach néi dong - noi chiu anh huéng 16n

ttr ngudn thai cuc bo, dan dén chat luong nudc suy
giam. Két qua nay ciing twong dong voi két qua
nghién ctru ctia Giao va cs (2021) [16]; Wehrheim
va cs (2020) [3] tai PBSCL.

Bang 7. Két qua phan tich muc d6 twong quan giira cic diém quan tréc tai tinh Séc Tring

Tw/ |NM|NM|NM NM |NM|NM |[NM |NM |NM | NM |[NM |NM |NM | NM | NM | NM |[NM
dén |07 |09 | 11 |12 |17 | 02 | 08 | 15 | 01 | 04 | 06 | 10 | 13 | 14 16 | 03 | 05

NMO7 | 1

NMO09 10,173 1

NM11 |0,174]0,086| 1

NM12 |0,204[0,239(0,293| 1

NM17 |0,163]0,460/0,254 0,289 1

NMO02 |0,179]0,367|0,165|0,207/0,506| 1

NMO08 |0,162]0,361|0,2490,325/0,402|0,477| 1

NM15 |0,172]0,456|0,095|0,1960,321)|0,427 10,341 | 1

NMO1 ]0,229/0,418/0,121]0,191|0,479{0,612]0,382 10,285 1

NMO04 |0,178]0,364|0,156|0,1660,291|0,314 0,281 |0,349|0,270| 1

NMO6 | 0,20 0,408/0,151 |0,2770,413|0,341 0,283 |0,319/0,355]0,232 | 1

NM10 |0,327]0,4380,117 |0,2800,337|0,338 | 0,394 |10,403 |0,385| 0,266 [0,312] 1

NM13 |0,256(0,439|0,128 0,203 |0,358|0,394 | 0,254 |10,353 0,398 | 0,216 |0,279|0,362| 1

NM14 |0,240]0,3810,113 |0,2080,336/0,482 0,294 |10,419|0,314|0,272 0,298|0,499|0,449| 1

NM16 |0,207]0,625|0,099 |0,2420,429|0,402 | 0,404 10,406 |0,389 | 0,342 |0,398|0,38810,453]0,383 | 1

NMO03 |0,188]0,307]0,207 |0,1430,227|0,108 |0,172 10,222 |0,207 | 0,366 0,129|0,143]0,081{0,191 [0,166 | 1

NMO05 |0,345]0,307/0,272 0,197 0,234|0,171 0,178 |10,309 0,206 | 0,447 |0,219|0,271]0,181] 0,349 | 0,207 | 0,538 | 1

Ngoai ra, thong s6 BOD; c6 xu huong giam
trong nhitng nam gan day (tir nam 2017 - 2024) so
voi giai doan trudc dé & tat ca cac diém quan trac.
Mot so thong so khac ciing c6 su bién dong gop
phan 1am cho VN_WQI ctia cac diém quan trac co
xu huong ting, dac biét 1a tir nam 2022 - 2024.
Theo két qua nay, chat luong nudc mat trén dia
ban tinh Séc Trang da cé su cai thién, diéu dé cho
thdy néu kiém soat tot cadc nguon xa thai, chat
lwong nudc mat sé cé thé tot hon trong thoi gian
toi. Ngoai ra, theo két qua phan tich cum thi bac
AHC (Bang 7) cho thiy, c6 su twong quan gitta cac
diém quan tric va déu c6 xu huong tang. Dic biét
la diém NMO09 (kénh thi tran Long Pha) va NM16
(kénh thi tran Lich Hoi Thuong), voi muic do
twong quan thuan (0,625) va NMO01 (kénh Xang),
NMO02 (kénh 30/4) voi mic do twong quan thuan
(0,612), trong do cac diém quan tric néu trén cung
niam trong nhém cum 2, c6 chat luong nudc kém,
trong d6 kénh thi trdn Long Phu ndi dai xuéng
kénh thi trdn Lich Hoi Thuong va kénh NMO1,
NMO02 duoc tach ra tir kénh Xang - Phung Hiép. Su
teong quan nay cho thdy, mang luéi song kénh
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rach ctia tinh Séc Trang co tinh két ndi, chiu tac
dong 1an nhau.

3.2. Két qua chi sé chat luong nudc thoi gian
thyc (RTWQI)

RTWQI duoc tinh tir cac thong s6 pH, EC, DO,
TSS, tdng nito va téng photpho, cé nhiéu khac biét
so voi WQI. Hinh 3a cho thay, RTWQI tai cum 1 c6
da so6 cac vi tri thuong xuyén & mirc trung binh va
tot, NMO05 (67 1an tot, 28 lan trung binh) va NMO03
(29 1an tot, 66 lan trung binh), van 1a vi tri cé
RTWQI t6t nhat (RTWQI trung binh lan luot 1a
63,59 va 55,81). Diéu nay co ban giong voi WQI tai
cum 1, cho thdy song Hau van 1a vi tri c6 chat
luong nudc mit tot nhat. Tuy nhién, khong co vi tri
nao dat rat tot nhu VN_WQI. Tuy nhién, vi tri NM
11 ¢6 RTWQI thdp nhat 1a 20 (thang 9/2019),
trung binh RTWQI & muc kém (39,42), thap nhat
trong cum 1.

Cum 2 tai hinh 3b cho thdy, RTWQI thé hién
tinh trang 6 nhiém nghiém trong nhat, RTWQI
thuong xuyén & mtc kém, twong dong voi
VN_WQI tai cum 2. Tuy nhién, RTWQI trung binh
thap nhat & NMO02 1a kenh 30/4 (37,52) va c6 62
lan & mirc kém, thuong xuyén tiép nhan nuéc thai
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sinh hoat, cong nghiép va nong nghiép. Diéu nay
cho thdy su khac biét giita 2 cach tinh VN_WQI va
RTWQI, do vi tri 6 nhiém nhat da thay ddi tu

(ARTWQI cum 1

RTWQI

20

01—14
Théi gian

01— 15 0O1—-16 0o1—-17

soeveses NMO3

(b) RTWQI cum 2
70
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~~~~~~~ NMO09

() RTWQI cum 3

-4 v U
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NM10 (RTWQI trung binh 39,46 v6i 49 lan & mitc
kém) sang NMO2.

01—18 01—19

01—18 01-—-21

NM17

01—18

01—-19 01—-20 01-21

NM14 - NM15

Hinh 3 (a), (b), (). RTWQI tai cum 2

boi voi cum 3 (Hinh 3c), c6 RTWQI trung
binh tir 43,04 (NMOS) - 48,94 (NM15), véi s6 lan
dat murc trung binh tir 68 — 84 lan, diéu nay twong
te nhe VN_WQI. Tuy nhién, khac biét ro6 nhat 1a
RTWQI tai tinh Soc Triang da s6 & mic kém dén
tot, nhiéu nhat 1a trung binh, khong c6 vi tri nao &
muc rat tot.

Khi so sanh v6i VN_WQI, RTWQI thuong co
két qua danh gia & mirc trung binh ngay ca khi
WQI-VN chi ra cac muc xau hoic tot. Do chudi so
lieu chi dung lai & giai doan 2014 - 2021, két qua
phan tich chua phan anh duwoc xu huéng gin day
dé so sanh voi VN_WQI ctia nam 2022 - 2024 da co6
su cai thién ro rét, chat lvong nudc mat tot hon
dang ké.

3.3. Két qua chi s6 chit lwong nuéc trong s6
(WAWQI) theo QCVN 08:2023/BTNMT [10]

Véi WAWQ], tir nam 2014 - 2021 da cho thay chat
luong nudc mat cta tinh S6c Trang nhin chung khong
thé stt dung (WAWQI > 100). Cum 1 (Hinh 4a) cho
thay, voi viéc ap dung tieu chuén chat luong nuoc mat

(mtic A) @€ lam tiéu chudn tinh toan thi chi c6 1 lan
duy nhat (thang 12/2016) WAWQI = 6 tai NMO05
(song Hau tai Cai Con) dat murc rat tot, 1 1an mic tot,
6 lan kém, 7 1an rat kém, con lai WAWQI déu & miic
khong thé st dung, WAWQI trung binh 1a 198 thap
nhét tinh Séc Triang. Céc vi tri con lai WAWQI déu
vuot 200.

Cum 2 (Hinh 4b) van 1a cum c6 WAWQI cao,
WAWQI trung binh tir 309 (NM16 - kénh cho thi
tran Lich Hoi Thuong) — 783 (NMO2 - kénh 30/4)
2 vi tri nay ciing twong tu nhu phuong phap tinh
RTWQI 1a diém c6 WAWQI trung binh thép va cao
nhiat nhom. Tai NMO02, c6 thoi diém (thang
7/2017) WAWQI vuot 5.000, cao hon mtc khong
thé st dung réat nhiéu lan.

Tai cum 3 (Hinh 4c), WAWQI trung binh tir
256 (NM15) — 396 (NMO06), cac diém vuot xa mtc
6 nhiém ning, v6i gid tri WAWQI cao nhat cum 1a
3.316 (thang 8/2017) tai NM12. Véi chudi s6 lieu
tr nam 2014 - 2021 nhu RTWQI, WAWQI cho
thdy, chat luong nuéc mat khong thé st dung,
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can phai nd luc rat nhiéu dé cé thé cai thién
(WAWQI < 100). Nhu RTWQI, khong cé bo di
(a) WAWQI cum 1

lieu dé tiép tuc so sanh voi VN_WQI & giai doan
2022 -2024.
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Két qua so sanh ba phuong phap danh gia
chat luong nuéc mat (WQI-VN, RTWQI, WAWQI)
cho thady su khéac biét dang ké trong kha ning
phan anh muc d6 6 nhiém tai tinh Soc Tring.
WQI-VN nhay voi cac bién dong ngin han, thich
hop cho viéc theo do6i xu thé va nhan dién nhiing
thay d6i dot ngot vé chat luong nuéc. RTWQI
mang lai géc nhin 6n dinh hon, hé tro danh gia
tong thé trong thoi gian dai. Trong khi do,
WAWQI khi 4ap dung & muc A cua QCVN
08:2023/BTNMT cho thay mitc d¢ 6 nhiém
nghiém trong va ro rét nhat, dic biét nhan manh
vai tro ctia cac thong so hitu co, dinh dudng va vi
sinh vat trong méi trueong nuwéc mat.

Ca ba phuong phap déu thong nhat vé thit bac
chat luong gitta cac diém quan trac, cum 1 voi
song Hau (NMO03 va NMO05) 1a vi tri c6 chat luong

RTWQI 1a kém va WAWQI 1a khong thé st dung
duoc. Cum 3 c6 chat lwong nudc mat trung binh va
cum 2 c6 chat lwong nuwoc mit kém nhat. Tuy
nhién, theo RTWQI va WAWQI, da c6 su thay déi
khi NM02 (kénh 30/4) 1a vi tri c6 chat luong nudc
mit 6 nhiém nhat, con VN_WQI 1a vi tri NM10
(kénh thi xa Vinh Chau). Nguyén nhan mot phan
do phuong phap tinh cia RTWQI, WAWQI va qua
trinh vin hanh giai doan 2 cia nha may xt Iy nuéc
thai sinh hoat cta thanh pho Séc Triang tir nam
2023 da x& ly mot phan nudc thai sinh hoat va
cong nghiép nho 1é ctia khu vuc d6 thi.

Luat Bao vé Moéi truong nam 2020 c6 hiéu luc,
co quan quan ly nha nuéc cé nhiéu bién phap quan
Iy va xir phat vi pham, budc cac co s& cong nghiép,
nudi trong thily san ting cuong xtr ly chat thai.
Séng Hau c6 Iuu luong 16n va van con kha nang tu
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lam sach nén it chiu tac dong nguédn thai cuc bo,
trong khi kénh noi dong, nhat 1a ving ven do thi bi
0 nhiém hitu co, dinh duong va vi sinh cao do tich
tu nuéi trong thdy san, nudc thai nong nghiép
(chan nuo6i) va cong nghiép (cha yéu ché bién
thity san). Diéu nay cho thdy, can kiém soat chit
nguédn thai, déng thoi tang cudng thu gom, xit ly
nudc thai sinh hoat va quan ly nudc théi tir nuéde
thai sinh hoat, nong nghiép, ché bién thiy san, két
hop duy tri hé théng quan trac dinh ky.

LOI CAM ON

Xin cam on So Tai nguyén va Moi truong tinh
Soc Trang (nay la So Nong nghiép va Moi truong
thanh pho Cin Tho) di cung cap di liéu; cim on
thay, cé Pai hoc Can Tho, dic biét I thiy, co Bo
mon Tai nguyén Nuoc, Khoa hoc Moi triong va
T4i nguyén thién nhién d4 huong dan liam nghién
curu nay.
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Abstract

This study assessed surface water quality in Soc Trang province from 2014 to 2024 using three
indices: WQI-VN, WAWQI and RTWQI. Data from 17 monitoring sites included pH, DO, BOD;,
COD, TOC, N-NH/*, N-NO;, N-NO,, P-PO,?*, coliform, total nitrogen and total phosphorus.
Results indicate that most rivers and inland canals are polluted by organic matter, nutrients and
microorganisms, with water quality generally rated as poor or fair, suitable mainly for navigation
or irrigation; the Hau river (NMO05) showed better quality. WQI-VN effectively captured temporal
variations, RTWQI provided more stable assessments, while WAWQI was stricter when
compared with QCVN 08:2023/BTNMT standards. These findings provide a scientific basis for
managing, protecting and improving surface water quality for domestic, agricultural and
aquaculture purposes.
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