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TOM TAT

Nghién ctru stt dung phuong phap phan tich cum (CA) va phan tich thanh phan chinh (PCA) dé danh gia vi
tri thu mau va xac dinh chi tieu anh huéng dén chat luong nudc tai tinh Hau Giang. Cac mau quan tric chat
luong nudc mat duoc thu thap tie 39 vi tri voi 12 chi tieu gom nhiét do °C), pH, chat ran lo Iimg (TSS), nhu
cau oxy hoa hoc (COD), nhu ciu oxy sinh héa (BOD), oxy hoa tan (DO), dam amoni (N-NH,), nitrite (N-
NO,), nitrate (N-NO,), orthophotphase (P-PO,*), coliform va sit (Fe). Chat lugng nuéc mit duoc danh gia
stt dung Quy chuén ky thuat Quéc gia vé chat luong nudc mat (QCVN 08-MT: 2015/BTNMT, cot A2) va chi
s6 chat luong nuoc (WQI). Két qua nghién cttu cho thdy, khu vire nghién ctu dang bi 6 nhiém cac chat hitu
co, 6 nhiém vi sinh vat va ham luong kim loai ning (Fe) cao & muc nghiém trong. Chat luwong nuoc tai day
dat muec trung binh (64%) dén xau (33%) va chi c6 3% dat chat luong nudc tot. Phan tich phan chinh (PCA)
chi ra 4 PCs giai thich 71,3% su thay ddi va bién dong chat lwong nudc tai khu vuc nghién ciu. Trong do, 12
chi tiéu quan trac déu c6 tac dong dén chat lwong nudc mit nén can duoc tiép tuc theo doi tai chwong trinh
quan trac chat luong nudc mat trong tuong lai. Phan tich CA ciing gitp nghién ctu xac dinh 20/39 vi tri can
thure hién quan trac ma van dam bao duoc hiéu qua cla cong tac quan trac, giup giam 34% chi phi thyc hién
trong chuong trinh quan trac. Nghién cttu nay cung cap thong tin khoa hoc phuc vu cong tac quan trac chat

luong nudc mat tinh Hau Giang.

Tt khoa: Chat lirong nudc mdt, phan tich cum, phan tich phan chinh, dinh diong, hitu co, 6 nhiém.

1. BAT VAN BE

Hau Giang 1a moét trong nhimg khu vuc cé thé
manh vé nong nghiép, trung tam lda gao thudc khu
vuc dong bang song Ctru Long (PBSCL). Hau Giang
hién nay duoc danh gia 1a khu vuc hoi tu nhiéu tiém
nang kinh té, so s& ha tang phat trién va co s& khoa
hoc ky thuat luén duoc déi moéi. Cung v6i qua trinh
do thi hoa, phat trién kinh té ctia qudc gia, ctia ving
DBSCL noi chung va tinh Hau Giang néi riéng, nhiéu
thach thttc vé van dé moi truong duoc dat ra. Trong
d6, moi truong nuoc hién tai gap phai rat nhiéu tac
nhan 6 nhiém dic biét 1a nguon tai nguyén nuwdc mat.
Vi vay, viec danh gia va dé xuat gidi phap cho nguén
nuéc mat 1a hét stc quan trong, can duoc quan tam
chu y, xay dung chuwong trinh phit hop dé cai thién va
khac phuc céc tinh trang 6 nhiém.

Mic du da c6 nhiéu chuong trinh quan trac,
nghién cttu danh gia vé chat luong nuoc tai khu vuc
Hau Giang nhung van chua c6 nhiéu cac nghién ctu
ung dung thong ké da bién vao danh gia chat luong
nudc mat tai day. Quan trac chat luong nudc mat 1a
vO clng can thiét nham cung cép day da cac thong
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tin hoa ly ctia nuéc dé phuc vu cho cong tac quan ly,
stt dung cho muc dich cép nuoc sinh hoat va cac hoat
dong khac. Dé co thé danh gia cac thong s6 nhanh
chong va ho tro cho qua trinh phan tich hiéu qua thi
cac phuong phap thong ke da bién duoc xem 1a mot
trong nhimg phuong phap phit hop. Ung dung phan
tich thong ké da bién cu thé 1a phan tich thanh phan
chinh (PCA-Principal Component Analysis) duoc sir
dung dé xac dinh nguén 6 nhiém chinh, danh gia
bién dong chat luong nuwoc va phan tich cum (CA-
Cluster Analysis) duoc st dung dé phan nhém, phan
cum hé thong nuéc mat [1, 2]. Nhiéu nghién ctu
truoc day da st dung phuong phéap phan tich phan
chinh PCA @€ danh gia bién dong ctia chat luong
nudc va xac dinh nguodn phat sinh 6 nhiém cting nhuw
cac chi tiéu anh hudng chinh dén chat luong nudc [3,
4]. Nghién cttu nay ung dung thong ké da bién danh
gia chat luong nudc mat va dé xuat vi tri quan trac
nudéc mat tinh Hau Giang. Két qua nghién cttu gop
phan cung cap cac thong tin khoa hoc can thiét cho
viec xem xét lai chuong trinh quan trac phu hop tai
dia phuong.
2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap thu thap va phan tich mau

Thu mau quan trac chat luong nuéc mat duoc
thuc hién véi tan suat 4 lan/nam (thang 3, thang 5,
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thang 8 va thang 10) tai 39 vi tri. S6 liéu quan tric tai /(’ \_.r'r»‘,,?mf’\ |
moi vi tri quan trac voi 12 chi tiéu gom : pH, nhiét do, N =
chat ran lo limg (TSS), oxy hoa tan (DO), nhu cau ) VTS <7 B
oxy sinh héa (BOD), nhu cau oxy hoa hoc (COD), & . » 1‘--;’.1'
amoni (N-NH,*), nitrite (N-NO,), nitrate (N-NO;), ,{f;;_‘gr{j.,f‘-.; g o g
orthophotphase (P-PO,*), coliform va sat (Fe) dé s @ Tl ;
danh gia chat luong nuéc mat. Nghién ctru nay s [ )

dung s§ liéu quan tric duoc thu thap tr S& Tai  pyr 1 Ban d hanh chinh va cécvi tr quan tric

nguyén va Méi truong tinh Hau Giang nam 2020.

chat lwong nuéc mit Hau Giang

Bang 1. Ky hiéu va mé ta vi tri thu miu tinh Hau Giang

STT | Kihiéu |Vitriquan tric
1 XN1 Kénh Xang Xa No, gan nha may nuoc Vi Thanh
2 XN2 Kénh Xang Xa No, cach Xi nghiép duwong Vi Thanh 50 m
3 XN3 Keénh xang Xa No, cau C4i Tu - xa Tan Tién
4 XN4 Keénh X4ang Xa No, gan UBND xa Vi Thanh
5 XN5 |Kénh xang Xa No, gan cho Mot Ngan
6 XN6 Kénh Xang Xa No chg Bay Ngan
7 XN7 Nga 3 séng Cai Rang — kénh Xang Xa No, xa Nhon Nghia A
8 NMS8 Nga tu kénh Xang Nang Mau, TT Nang Mau
9 NM9 Kénh Xang Nang Mau, cho xa Vinh Tuong
10 NM10 |Keénh Xang Nang Mau — ch¢ xa Vinh Thuan Tay
11 NM11 |Kenh Xang Nang Mau gin cho Cau Trang Lon
12 NM12 |Ngi tue kénh Xang Nang Mau - kénh Pong Loi
13 BL13 Nhanh song Ba Lang, bén do s6 10
14 BL14 |Nhanh song Ba Lang, bén do so 10
15 BL15 |Nhanh séng Ba Lang, chg Rach Goi
16 CD16 |Kénh Cai Dau, gan cho Nga Sau, TT Nga Sau
17 CD17 |Vam Cai Dau, TT. Mai Dam
18 CC18 |Vam Cai Cui, xa Bong Phu
19 MD19 |Vam Mai Dam, TT. Mai Dam
20 CCO20 |Vam Cai Con, TT. Mai Dam
21 CCO21 |Kenh Cai Con, gan nha long cho Nga Bay
22 CCO0O22 |Kénh Ba Ngan —kénh Cai Con
23 BT23 |Keénh Bung Tau, gan NMD Phung Hiép
24 MC24 |Kénh Mang Ca-TP. Ngi Bay
25 LH25 |Nga4 kenh Lai Hiéu, gin cho Cay Duong, TT Cay Duong
26 LH26 |Nga 3 kenh Lai Hieéu — kénh Cai Cao
27 KC27 |Gan cho Kinh Cung, TT Kinh Cung
28 HG28 |Kénh Hau Giang 3, canh Khu Bao ton Thién nhién Lung Ngoc Hoang, xa Phuong Binh
29 HG29 |Keénh HG3 - kenh Thay Nam, xa Long Tri
30 CL30 |Nhanh song Cai Lon, gan NMD Con Long My Phat
31 CL31 |Song Cai Lon - kénh Hoi Dong, xa Thuan Hung
32 CG32 |Kénh Cua Ga, gan cau Long Binh — phuong Binh Thanh, thi xa Long My
33 VV33  |Cho Vinh Vién — huyén Long My
34 XX34 |Kénh Xéo Xu, phuong Tra Long, thi xa Long My
35 KCN35 |Cang KCN Tan Phd Thanh
36 XM36 |Kénh Xéo Mon - kénh Lo P4, xa Hoa An
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37 TL37 Kénh thuy loi, xa Hoa An, huyén Phung Hiép
38 LNH38 |Kénh b bao Lung Ngoc Hoang, xa Hiép Hung, huyén Phung Hiép
39 TT39 |Kénh Tram Troc gan cho xa Thuan Hung, huyén Long My

Cac chi tieu pH, nhiét do, DO duoc do tai hién
truong bang may do cam tay, cac chi tiéu con lai duoc
thu, bdo quan, van chuyén, phan tich tai phong thi
nghiém Trung tAm Quan trac Tai nguyén va Moi truong
tinh Hau Giang bang cac phuong phap chuén [5].

2.2. Phuong phép xtt Iy s6 liéu

St dung phan mém Microsoft Excel thuc hién
téng hop, xit ly va phan tich s6 liéu sau khi thu thap
dua trén cac ham toan, thuat toan c6 san. Dong thoi,
so sanh két qua timg chi tiéu quan trac voi cot A2
QCVN 08-MT: 2015/BTMNT [6]. Chat luong nudc
mat con duoc danh gia bang chi s6 chat luong nuéc
(WQI) theo Quyét dinh s6 1460/QD-TCMT nam
2019 [7] vé huong dan ky thuat tinh toan va cong b6
chi s6 chat lwong nuoc Viet Nam (Bang 2). Nghién
ctru stt dung cong cu vé so d6 hop (Boxplot) trén
phan mém IBM SPSS statistics for Windows, version
20.0 (IBM Corp., Armonk, NY, USA) nham danh gia
st bién ddi cua chat lwong nudc mat tai khu vue Hau

Giang. Trén phan mém Primer 5 Windows (PRIMER-
E Ltd, Plymouth, UK), thuc hién phan tich cum (CA)
va phan tich phan chinh (PCA) cho 39 vi tri quan trac
va 12 chi tiéu. Phan tich cum gitup so sanh va nhom
cac khu vuc c6 chat luong nudc twong dong. Tir do,
gidm bot s6 luwong vi tri khao sat, cat gidm chi phi
trong qua trinh quan trac va phan tich mau nudc.
Phan tich phan chinh duoc st dung dé xac dinh cac
chi tiéu gay 6 nhiém, du bao 6 nhiém va su bién dong
chat luong nuoc trong khu vuc. Trong do, hé so
eigenvalue 1a gia tri quan trong khi xem két qua cac
phan chinh, hé s6 nay cang 16n thi mic do dong gop
vao viéc gii thich su bién dong ctia bo s6 lieu ban dau
cang nhiéu [2]. Tri tuyét doi ctia cac hé s6 tuwong quan
gia trong (loading) cang tiém can vé 1 thi moéi twong
quan giita thanh phan phan chinh véi cac chi tieu chat
luong nuoc cang chat ché (hé so loading 1on hon 0,75
la twong quan chat ché, 0,5-0,75 la twong quan trung
binh va tir 0,3-0,5 1a twong quan yéu) [1, 2].

Bang 2. Phan loai va danh gia chat luong nu6c mit theo WQI

Loai WQI | Gia tri WQI |MBo ta gia chat luong nudc Xép hang
I 91-100 |Stt dung t6t cho muc dich cap nuoc sinh hoat Rat tot
Str dung cho muc dich cap nuéc sinh hoat nhung can Tot
II 76 -90 L a1 1a
cac bién phap xtt Iy phu hop
St dung cho muc dich twéi tiéu va cac muc dich Trung binh
111 51-75 ,
tuong dwong khac
St dung cho giao thong thay va cac muc dich twong Xau
v 26-50 .
duwong khac
v 10-95 Nuoc 6 nhiém ndng, can cac bién phap xit ly trong Kém
tuong lai
VI >10 Nuoc nhiém doc, can c6 bién phap khac phuc, xt ly O nhiém rat nang

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién chat luong nuéc mit tai tinh Hau
Giang nam 2020

3.1.1. Thong so pH va nhiét do (C)

Cac so d6 hinh hop cta timg tham s6 chat luong
nudc mat cho thay sy bién ddi trong nam 2020 tai 39
vi tri quan trac voi 12 chi tiéu chat luong nuéc. Da
tom tat bo dir lieu chat lwong nudc bao gdom cac gia
tri trung binh, gia tri t& phan vi th nhat (Q1) va tha
ba (Q3), gia tri thap nhat va gia tri cao nhat; cac gia
tri nay da duoc xac dinh cho timg thong s6 bang
cach tinh toan cho tat ca 39 vi tri quan trac trong nam

2020. Dong ngang trén hop cho thdy nong do trung
binh, day va dinh ctia hop tuong tmg véi Q1 va Q3.
Cac duong thing dimg kéo dai tir day va dinh hop
tuong tng voi cac gia tri thap nhat va cao nhat.

Két qua phan tich cho thiay pH tai khu vuc
nghién ctru dao dong trong khoang 6,76+0,01 dén
7,08+£0,27, dat gia tri trung binh 1a 6,93+0,09. So véi
QCVN 08-MT: 2015/BTMNT cot A2, pH tai khu vuc
nam trong gi6i han cho phép va thuoc muc trung
tinh. Nhiét d0 trén cac kénh rach tinh Hau Giang
nam 2020 dao dong tir 28,25+0,26 — 30,08+1,52°C,
trung binh dat 28,95+0,59°C. Mekong River
Commission (2015) [8] ciing ghi nhan nén nhiét trén
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song Mekong & muc 19,9 — 32,2°C, twong dong voi
nhiét @6 tai khu vuc nghién cttu. Nhiét d6 va pH tai
khu vuc nghién ctru khong c6 su dao dong hodc bién
dong 16n, vi vay dam bao cho su phat trién binh
thuong cho céc loai thiy sinh vat song trong nudc.

chat luong nuéc, diéu nay khién chi phi x ly nuéc
cap gia tang [12]. Nguyén nhan khién TSS tai khu
vire cao cd thé bat nguédn tir x6i 16, nuéc mua chay
tran hoac sy xuat hién cta phiéu sinh thuc vat [9].
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Hinh 2. Bién dong pH va nhiét do
tai khu vizc nghién ciru

3.1.2. Thong s6 DO va TSS

Oxy hoa tan (DO) rat quan trong doi voi doi
song thay sinh, ching giup phan hay sinh hoc va
tham gia qua trinh quang hop cta phiéu sinh thuc
vat. Gia tri DO trong nghién cttu hién tai dao dong tir
2,38+0,05 — 4,6+0,97 mg/L, trung binh dat 3,43+0,33
mg/L. Dong thoi, gia tri trung binh DO va tai céc vi
tri quan trac déu thap hon gia tri cho phép trong
QCVN 08-MT: 2015/BTNMT, cot A2 [6]. Tai khu
vuc nghién ctru, ham luogng DO hién tai dang & mic
thap khi tat ca cac vi quan trac déu cé gia tri nhé hon
5 mg/L (mtrc quy dinh ham luong DO thich hop dé
duy tri doi song sinh vat). Diéu nay c6 thé gay giam
da dang sinh hoc cta thiy vec. Ham lwong DO cao
hay thap phu thudc vao su x4o tron ctia séong, cac vat
chat hitu co trong nudc. Vi vay nguyén nhan dan dén
DO trong khu vuc bi thap c6 thé xuat phat tie chat
thai cong nghiép, chat thai tir cac hoat dong nong
nghiép, nudi trong thiy san va nuoc thai sinh hoat.
Céac nguon thai nay chira nhiéu chat hitu co nén qua
trinh phan hty khién luong oxy hoa tan tiéu hao [9].

Ham luong TSS tai khu vuc nghién ctu ¢ tat ca
cac vi tri dao dong tir 262,99 — 102,75+54,84 mg/L,
trung binh 1a 60,15+27,43 mg/L, cao hon tir 1,3 dén
5,1 1an so voi QCVN 08-MT: 2015/BTNMT cot A2
[6]. Ham luong TSS tai khu vuc nghién cttu cao hon
ham luong TSS trén séng Hau giai doan 2009 - 2016
la 40,1 - 68,0 mg/L [10] va thap hon kénh rach tinh
Séc Trang 1a 16 - 176 mg/L [11]. TSS cao cho thay
trong nuoc tai thiay vuc chia rat nhiéu vat chat hau
co, van chuyén cac tac nhan 6 nhiém gay suy giam

Hinh 3. Bién dong DO va TSS tai khu vuc nghién cttu
3.1.3. Thong s6 BOD va COD

BOD va COD thuong duoc st dung lam chat chi
dinh 1am chi s6 do nong do chat thai hiru co trong
nuoc duoc trinh bay trong hinh 4.
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Hinh 4. Bién dong BOD va COD
tai khu vuc nghién ctiu

Cung v6i TSS, 6 nhiém hitu co véi BOD c6 ham
lwong cao duoc xem 1a van dé 6 nhiém chung ctia cac
thay vuc thuéc PBSCL [8]. Ham luong BOD va COD
tai khu vuc duoc ghi nhan c6 gia tri dao dong 1an luot
1a 8,5+0,96 — 14,25+4,21 mg/L (trung binh 11,33+2,97
mg/L) va 15,25+1,5 — 24,75+9 mg/L (trung binh dat
19,09+6,16 mg/L), cao hon nhiéu so v6i Quy chuin
Viét Nam vé chat luong nudc mat, khong phu hop
cho muc dich st dung cap nuoc thong qua xir Iy (cot
A2 QCVN 08MT: 2015/BTNMT) [6]. Két qua nay
ciing phu hop voi két qua do dat chi tiéu DO tai khu
vuc nghién ctu. Diéu nay cang minh chimg ro hon
rang khu vuc kénh rach tinh Hau Giang hién dang bi
0 nhiém htru co. Ham luong BOD cao c6 thé gay ra
nhiéu rti ro anh huong dén sttic khde khi stt dung do
chtta cac hop chat cac bon tac dung Chlo trong qua
trinh kht trung [13]. Nguyén nhan BOD va COD
trong nuéc cao co thé bat nguodn tir cac chat thai

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2022 79



KHOA HOC CONG NGHE

trong cac hoat dong nong nghiép, nuoi trong thay
san, cong nghiép, cac hoat dong dich vu va tir cac
khu vuc d6 thi, dan cu [14].

3.1.4. Thong s6 N-NH; va N-NO;

Nong do N-NH,* tai khu viee nghién ctru dat gia
tri trung binh 1a 0,23+0,14 mg/L, dao dong tu
0,07+0,04 - 0,58+0,28 mg/L. Gia tri N-NH,* tai khu
vuc nghién ctru hién tai dang & muc thap so voi gioi
han cho phép cia QCVN 08-MT: 2015/BTNMT [6].
Tuy nhién, van con mot s6 vi tri quan trac xudt hién
nong do N-NH,* vuot nguong nhung véi gia tri khong
cao. Theo nghién cttu tai S6c Trang ctia Tuan va cs
(2019) [11] néng @6 N-NH,* tai day dao dong trong
khoang 0,35 — 4,14 mg/L, cao hon nhiéu so voi khu
vuc Hau Giang va gi6i han cho phép.
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Hinh 5. Bién dong N-NH,* va N-NO;
tai khu vize nghién ctru

Bén canh N-NH,* dat gia tri thap, N-NO; tai khu
vuc nghién ctu hién tai ciing rat thap chi dat gia tri
trung binh la 0,33£0,13 mg/L va dao dong tu
0,21+0,04 - 0,52+0,32 mg/L. Gia tri N-NOy tai khu
vuc tuy da vuot nguong cho phép cot A2, QCVN 08-
MT: 2015/BTNMT [6] nhung ¢ mic d0 nhe (cao
hon 0,03 mg/L so v6i giéi han cho phép). N-NO; va
N-NH,* duoc xem la cac chat dwoc st dung lam
thong s6 biéu thi cho mtc do dinh duong cé trong
nuoc tai thiy vue. Két qua trung binh ctia ca hai cho
thay kénh rach tai Hau Giang hién dang it chiu anh
huong 6 nhiém chat dinh duong.

3.1.5. Thong s6 N-NO; va P-PO/*

Thong qua két qua phan tich, gia tri cia N-NO,
dao dong trong khoang 0,02+0 — 0,12+0,11 mg/L,
trung binh 1a 0,05+0,04 mg/L va cham ngudong gi6i
han cho phép theo cot A2 quy chudn Viét Nam vé
chat lwong nudc mat QCVN 08-MT : 2015/BTNMT
[6]. So voi nghién ctu cia Giao (2020) [15] cac hop
chat dam nitrite trén cac thuy vuc tinh Hau Giang chi
ghi nhan nong d6 trung binh 1a 0,04+0,017 mg/L,
thap hon so v6i nghién cttu hién tai. Qua do cho thay,
N-NO, tai khu vigc nghién cttu ¢6 xu hudng gia tang.

N-NOy

Ham luong P-PO,* tai khu vuc tinh Hau Giang
nam 2020 dat gia tri trung binh 1a 0,19+0,05 mg/L va
dao dong trong khoang 0,11+0,01 - 0,35+0,12 mg/L.
Két qua nay da vuot nguong gioi han cot Al nhung
van nam trong nguong A2 theo QCVN 08MT:
2015/BTNMT [6]. P-PO,* ¢6 gia tri cao ciing la tinh
trang chung & cac thay vuc khac tai PBSCL [9, 16].
Gia tri Orthophotphase cang cao, hién twong phu
duong trong nudc cang dé xuat hién, gy anh huong
dén cac loai thuy sinh vat trong nudc. Nguyén nhan
lam xuét hién P-PO,* trong nudc cé gia tri cao xuat
phat tir bot giat, cac hoat dong chan nu6i va néng
nghiép dac biét 1a du luong lan thira cé trong phan
bon [17]. Nhin chung, nhom chi tiéu dinh duong tai
khu vuc nghién cttu c6 xuat hién nhung da s6 c6 gia
tri thap, kénh rach tai day it bi 6 nhiém boéi cac chat
dinh duong.
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Hinh 6. Bién dong P-PO,> va N-NO,
tai khu vuc nghién ctru

3.1.6. Thong so coliform va sat (Fe)

Coliform tai khu vuc nghién ctu cé su dao dong
rat 16n tir 4037,5+1039,2 — 30412,5+20022,7 MPN/100
mL v6i gia tri trung binh 11751,2+6137 MPN/100 mL
vuot gia tri cho phép cot A2, QCVN 08-MT:
2015/BTNMT [6]. Pong nghia khu vuc nghién ctu
dang bi 6 nhiém vi sinh vat trong nuéc & mic
nghiém trong. So v6i nghién ctru tai song Tién thudc
tinh Tién Giang, coliform trung binh dao dong tir
817,5 — 2545 MPN/100 mL, thap hon rat nhiéu so véi
khu vuc nghién cttu hién tai. Coliform trong nuéc cao
cho thay thiy vuc tai Hau Giang dang phai ti€p nhan
rat nhiéu nguén thai tir qua trinh bai tiét, dac biéet 1a
phan ctia con nguoi va dong vat [10]. Diéu kién vé
sinh & khu vuc nghién ctru hién chua duwoc dam bao,
nguén nudc khi st dung can duoc xit ly phu hop
trudc khi dung.

mg/l.
mg/L

S0 0.10

- wen
0.2+ 0.05
e

0.0 0.00

P-POS

Moi truong dat phén chira nhiéu sat va nhom
dan dén cac khu vuc tai d6 moi trudong nudc ciing ton
tai sat va nhom & ham luong cao. Tai cac kénh rach &
tinh Hau Giang, ham luong Fe trung binh la trung
binh tai 1,34+0,59 mg/L va dao dong tir 0,78+0,24
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dén 3,05£t1,46 mg/L. So v6i QCVN 08-MT:
2015/BTNMT, ham luong Fe tai khu vuc hién dang
vuot muic cho phép cot A2 nhung thap hon so véi
khu vuc Soc Trang (0,3 - 3,75 mg/L) [11]. Két qua
nay ciing pht hop véi diéu kién dat pheén tai tinh Hau
Giang. Theo Nguyén Mau Thanh va cs (2015) [18]
khi ham luong sat trong nudc cao sé gay déi mau
nudc, ¢6 nhiéu can ba mau vang hay mau nau den va
c6 mui tanh. Nuéc nhiém sat con gay gidm chat
luong nuoc, tang chi phi xt¢ Iy va gay nhiéu rui ro vé
sttc khoe ciing nhu anh hudéng dén cac hoat dong
kinh té c6 lién quan [15].

3.2. Phan tich cac chi tiéu quan trong trong danh
gi4a chat luong nuéc (PCA)

Két qua phan tich tai bang 2 cho thdy, c6 4 nhan
to chinh gii thich 71,3% su bién dong vé chat luong
nuéc mat tinh Hau Giang nam 2020. Cac nhan to
chinh gobm PC1, PC2, PC3 va PC4 lan luot c6 cac hé
so eigenvalue 1a 3,84, 1,78, 1,61 va 1,32 (déu 16n hon
1). Trong d6, PC1 déng g6p 32%, PC2 1a 14,8%, PC3 1a
13,4% va PC4 1a 11% vao su bién dong cta so liéu chat
luong nudc. Cac chi tieu pH (0,314), nhiét do (-
0,379), DO (0,410), N-NO, (-0,404), BOD (-0,310),
COD (-0,325) duoc giai thich boi PC1 & muc tuong
quan yéu. Cac nguon phat sinh co thé tir cac yéu to
thoi tiét, thiy van, cac hoat dong nong nghiép va cac
hoat dong sinh hoat ctia nguoi dan. Nguon PC2 giai
thich cho cac yéu t6 TSS (0,397), P-PO/* (0,416),
COD (0,315) & muc twong quan yéu va Fe (0,588) &
muc twong quan trung binh. Nguyén nhan giy anh
hudéng dén su bién dong c6 thé do cac yéu to tu
nhién, dong chay, vat chat lo limg trong nudc li hay
nuwoc mua chdy tran d6 vao va qua trinh san xudt
nong nghiép, nudi trong thay san. Tuong tu voi PC1,
ngudn PC3 déu gidi thich cac yéu d6 & muc tuong
quan yéu bao gom nhiét do (-0,340), N-NO; (-0,316),
P-PO* (-0,473), BOD (0,429) va COD (0,356). Chat
thai tir nong nghiép, sinh hoat va cac yéu t6 ty nhién
c6 thé 1a nguyén nhan gay ra sy thay ddi tai nguén
PC3. O nguon PC4, N-NH,* (-0,535) duoc giai thich &
muc tuong quan trung binh va céc yéu t6 pH (0,320),
NO, (0,489), BOD (0,316), COD (0,311) ¢ miic tuong
quan yéu. Nguodn nay chiu tac dong tir cac yéu to tu
nhién, bén canh d6 la cac tac déong tir hoat dong san
xuat noéong nghiép, qua trinh phan hay ba thuc vat
trong nuodc va nguon thai tir cac hoat dong sinh hoat
clia con nguoi.

Bang 3. Cac chi tiéu chinh 4nh huéng dén chat luong
nuwdc mit tinh Hau Giang

Thong s6 PC1 PC2 PC3 | PC4
pH 0,314 | 0,059 | 0,271 | 0,320
T -0,379 | -0,077 | -0,340 | 0,089
DO 0,410 | 0,133 | 0,147 | -0,276
Fe 0,052 | 0,588 | -0,066 |-0,173
N-NH/ -0,288 | -0,011 | 0,159 |-0,535
N-NO, -0,404 | -0,051 | -0,216 | -0,101
N-NO, 0,160 | -0,191 | -0,316 | 0,489
TSS 0,295 | 0,397 | -0,186 | -0,094
P-PO* -0,017 | 0,416 | -0,473 | 0,189
BOD -0,310 | 0,288 | 0,429 | 0,316
COD -0,325 | 0,315 | 0,356 | 0,311
Coliforms -0,162 | 0,274 | -0,210 | -0,078
Eigenvalue 3,84 1,78 161 | 1,32
%Variation 32,0 14,8 13,4 | 11,0
Cum.%Variation 32,0 46,8 60,2 71,3

3.3. banh gia, phan nhém chat luong va dé xuat
vi tri quan tric (CA)

Két qua phan tich cum CA cho thdy, vi tri thudc
nhom 1 va 7 1a XN5 va NM10 1a hai vi tri can duoc
quan trac doc lap trong chuong trinh quan trac trong
tuong lai. Nhom 2 va 3 1an luot c6 4 va 3 vi tri twong
déng, nén co thé loai mot vi tri quan trac dai dién cho
ting nhom cu thé 1a CCO20 (nhom 2) va VV33
(nhom 3). Nhém 4 c6 dén 9 vi tri quan trac co6 tuong
doéng. Tai day gom 4 kénh c6 chung su trung lap vi
vay nén lua chon vi tri loai bo va gitr lai cac vi tri quan
trong cho tig kénh, cu thé 1a cac vi tri XN1, BT23,
NMS8 va CCO22 duoc chon dé thay thé. Nhom 5, 6 co
su tuong dong khi ca hai gdm hai khu vuc song Cai
Lon (CL31) va kénh Tram Méc (TT39) thuoc nhém 5
va kenh Lai Hiéu (LH26) va kénh Thuay Loi (TL37)
thuéc nhém 6, qua @6 loai vi tri CL31. Nhém 8, 9 va
10 bao gom cac vi tri con lai sé chon NM11, CD16,
BL13 va MD19. Téng hop c6 13/39 vi tri duoc xac
dinh it quan trong khi thuc hién quan trac. Két qua
CA gép phan dé xuat gidam s6 luong cac diém quan
trac tir 39 vi tri khao sat xuéng con 20 vi tri giup
chuong trinh quan trac co thé tiét kiém 34% téng chi
phi thuc hién. Ngoai ra viéc nhan biét cac nhém vi tri
c6 chat lwong nudc giong nhau tao diéu kién thuan
loi cho viéc Iua chon cac vi tri quan tric va giam sat
dién bién chat luong nuéc mat sau nay. Mat khac,
can phai quan tric qua nhiéu nam véi nhiéu chi tieu
hon dé c6 thé dua ra két qua mang tinh dai dién cho
chuong trinh quan trac chat luong nudc mat tinh Hau
Giang.
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Hinh 7. Phan nhém va tinh gon vi tri
quan tric chat luong nuéc
3.4. Panh gia chat luong nuéc dua trén chi tiéu
WQl
Qua két qua danh gia chi s6 chat lwong nuoc
WQI tai cac vi tri quan trac, két qua tinh toan chat
lwong nudc tai khu vuc kénh rach tinh Hau Giang
dao dong trong khoang 36 dén 76, dat chat luong
nuoc trong mirc kém x4u dén chat luong nuoc tot. Pa
phan, chat luong nudc tai cac vi tri quan tridc nim &
mtc trung binh dén x4u va chi cé 1 vi tri thuoc mtc
chat luong nudc tot ciing va vi tri co chi s6 cao nhat
(XN5 = 76). Chi s6 WQI tai Hau Giang c6 thé chiu
cac tac dong tir nhom hiru co, dinh dudng va kim loai
nang lam cho gia tri WQI tai khu vuc thap.
BAN DO CHAT LUONG NUGC TINH AU GIANG NANB2020

T Pt T R

- e
T W e Thetn |
1 [ )

.....

Chi thich

Hinh 8. Chit luong nuéc theo WQI
tai cac vi tri quan tric

4. KET LUAN

Két qua nghién citu cho thdy, chat luong nudc
mit thudc khu vuc kénh rach tinh Hau Giang dang bi
6 nhiém cac chat hitu co, 6 nhiém vi sinh vat va ham
luong kim loai niang (Fe). Chi s6 chat lwong nudc tai
khu vuce chi c6 3% dat mic chat luong nuodc tot, phan
con lai chi dat mtc trung binh (64%) dén xau (33%).

Can c6 nhiéu hon cac bién phap xtt ly, quan ly va
khéac phuc céc tinh trang 6 nhiém dang xay ra tai khu
vuc nghién ctru. Phan tich phan chinh (PCA) chira 4
PCs giai thich 71,3% su thay déi va bién dong chat
lwong nuéc tai khu vee nghién ciru. Trong d6, 12 chi
tieu quan trac déu c6 tac dong dén chat luong nuoc
mat tai Hau Giang nén can duoc tiép tuc theo doi tai
chuong trinh quan trac chat lwong nudc mait trong
tuwong lai. Phan tich CA ciing giup nghién ctru xac
dinh 20/39 vi tri can thuc hién quan tric ma van dam

bao duoc hiéu qua cta cong tac quan trac, giup giam
34% chi phi thuc hién trong chuong trinh quan trac
tai Hau Giang.
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ASSESSMENT OF SURFACE QUALITY OF HAU GIANG PROVINCE USING MULTICRITERIA
STATISTICS

Tran Thi Kim Hong!, Nguyen Thanh Giao®"

!College of Environment and Natural Resources, Can Tho University

"Email: ntgiao@ctu.edu.vn

Summary
The study used cluster analysis (CA) and principal component analysis (PCA) to assess sampling locations
and determine indicators affecting water quality in Hau Giang province. Surface water quality monitoring
samples were collected from 39 locations with 12 criteria including temperature (°C), pH, suspended solids
(TSS), chemical oxygen demand (COD), biochemical oxygen demand. (BOD), dissolved oxygen (DO),
ammonium (N-NH,"), nitrite (N-NO,), nitrate (N-NO,), orthophotphase (P-PO,*), coliform and iron (Fe).
Surface water quality is assessed using national technical regulations on surface water quality (QCVN 08-
MT: 2015/BTNMT, column A2) and water quality index (WQI). The results show that the study area is
seriously polluted with organic substances, microbial contamination and heavy metal (Fe) content. The
water quality here ranges from moderate (64%) to bad (33%) and only 3% has good water quality. PCA
results indicated that 4 PCs explained 71.3% of the variation and variation in water quality in the study area.
In which, 12 monitoring indicators have an impact on surface water quality, so it should be continued to be
monitored in the surface water quality monitoring program in the future. CA analysis recommended 20/39
locations that need to be monitored while ensuring the effectiveness of monitoring, reducing 34% of
implementation costs in the monitoring program. This study provides scientific information for monitoring

surface water quality in Hau Giang province.

Keywords: Surface water quality, cluster analysis, principal component analysis, nutrients, organic,

pollution.
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