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PANH GIA CHAT LUQNG NUOC MAT HUYEN KE SACH,
TINH SOC TRANG SU DUNG PHUONG PHAP PHAN TiCH
PA BIEN
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L& Thi Diém Mi, Huynh Ba Loc
Truong Pai hoc Cén Tho
Tém tit
Nghién cibu nham ddanh gid chi tiéu va chdt lwong méi truong nwde mdt tai cdc
song ngoi, kénh rach & huyén Ké Sach tinh Séc Trang sir dung phieong phdp phan tich
nhan té chinh (PCA) va phan tich cum (CA). S6 lieu chat lu"ang nuoc tw nam 2017
dén 20]9 dwoc thu thdp o 26 vi tri VO’l 10 théng s6 bao gom pH oxy hoa tan (DO),
nhu cau oxy sinh héa (BOD,), nhu cdu oxy héa hoc (COD), téng chdt ran lo litng
(TSS), amoni (N-NH ), clorua (CI), nitrite (N-NO,), orthophosphate (P PO ) va
coliform. Chat lwong nude dwoc so sanh voi quy chuan ky thudt quéc gia vé chdt lu’ong
méi trieong nwde mat (OQCVN 08-MT-2015/BTNMT). Két qua nghién citu cho thdy
niede madt tai khu viee nghién ciru bi 6 nhiém hitu co (DO thap, COD cao), chdt rin
lo litng va coliform vieot giGi han cho phép. Chat hrong mede mdt tai khu viee nghién
citu chi phit hop cho muc dich twéi tiéu va nudi trong thity san. Két qua PCA cho thdy
DO, COD, TSS, N-NH,', N-NO,, P-PO * va coliform anh hirong chinh dén chat lwong
mmc chii yéu tir hoat dong smh hoat, san xudt nong nghzep va ché dé thiy van. Vi vay
can dwa 7 chi tiéu trén vao chwong trinh quan trdc chat lrong nwée mdt & huyén Ké
Sdch tinh Séc Trang. Két qua phdn tich cum (CA) cho thdy chdt lwong nuée dwoc phdn
thanh 7 nhém chii yéu do DO, TSS va coliform. Cdc nghién ciru tiép theo can kiém ké
cu thé cac nguon gdy 6 nhiém méi trong dé cé gidi phdp phit hop cai thién chdt heong
moi truong nuoc.
Tir khoa: Chat lugng nudc mat; Coliform; Ké Sach; O nhiém hitu co; Phan tich
da bién.
Abstract

Assessment of surface water quality in Ke Sach district, Soc Trang province using
multivariate statistical methods

This study aims to evaluate water quality parameters in rivers and canals in Ke
Sach district, Soc Trang province using principal component analysis (PCA) and cluster
analysis (CA). Water quality data from 2017 to 2019 were collected at 26 locations
with 10 parameters including pH, dissolved oxygen (DO), biochemical oxygen demand
(BOD,), chemical oxygen demand (COD), total suspended solids (TSS), ammonium
(N-NH,’), chloride (CI), nitrite (N-NO,), orthophosphate (P-PO,") and coliform.
Each water quality parameter was compared with national technical regulations on
surface water quality (QCVN 08-MT: 2015/BTNMT). The findings showed that water
quality in the study area was contaminated by organic matters (low DO, high COD),
suspended solids and coliforms, which is only suitable for irrigation and aquaculture
purposes. PCA results presented that DO, COD, TSS, N-NH,', N-NO,, P-PO /" and
coliform mainly affected the water quality due to domestic activities, agricultural
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production and hydrology. Therefore, these water parameters should be included in
the water quality monitoring program in Ke Sach district, Soc Trang province. Cluster
analysis (CA) revealed that water quality was classified into seven main groups due to
difference in DO, TSS and coliform. Future study should investigate specific sources
of water pollution in order to point out appropriate solutions to improve water quality

in the study area.

Keywords: Surface water quality; Coliform; Ke Sach; Organic pollution;

Multivariate analysis.

1. it van dé

Véi vi tri thuan loi va tiém ning doi
dao, huyén da khong ngimg day nhanh
tbe do phat trién vé kinh té, hoat dong
san xudt, kinh doanh, thuong mai dich
vu, d6 thi héa nham nang cao chat luong
doi song vat chat va tinh than ciia nguoi
dan huyé¢n Ké Sach, tinh Séc Trang. Su
phat trién ndy c6 thé gdy anh huong dén
chét luong nguén nudc mat. Theo BO Tai
nguyén va Moi truong (2012) [1] thi su 6
nhiém nguén nudc mat ¢ cac kénh, rach
nhan tao va cac khu do6 thi ¢c6 mat do dan
cu dong duc nhu Chau Péc, Can Tho,
My Thuan 1a mdi de doa dén doi séng
cac loai thuy sinh vat, suc khoe hé sinh
thai thuy vuc va ca sttc khde con nguoi.
Theo Massoud (2012) [2], ciing cho ring
chat lugng nude suy giam de doa st
khdée con nguodi va hoat dong cua cac
hé sinh thai dudi nudc. Nhung viéc lya
chon céc chi ti€u quan trc, Xac dinh cac
nguén 6 nhiém, lya chon dia diém va sb
lwong dia diém thu mau luén 13 mot bai
toan kho. Nuée 1a yéu t6 co ban khong
thé thiéu trong viéc duy tri sy séng va moi
hoat dong cua con nguoi va sinh vat nén
viée quan tric chit lugng nudc déng vai
tro quan trong trong viéc quan 1i hiéu qua
ngudn tai nguyén nude [1,3].

Trong nhilng nim gan ddy, k¥
thudt phan tich da bién trong d6 phuong
phap phén tich nhan té chinh (Principal
Component Analysis - PCA) va phan
tich cum (Cluster Analysis - CA) duoc su

dung dé danh gia sy thay doi chat luong
nudc theo khong gian va thoi gian, hd tro
xac dinh cac ngudn 6 nhiém [4 - 6]. Theo
Chounlamany et al. (2017) phén tich nhan
t6 chinh (PCA) 1a mét k¥ thuat phén tich
da bién duoc st dung trong dénh gia su
bién dong chét luong nudc, nhan dinh
ngudn phat sinh 6 nhiém va xac dinh chi
tiéu anh huong chinh dén chat lwong nudc.
Nguyén Hai Au va ctv (2017) [8] di s
dung phan tich théng ké da bién trong danh
gia chit lugng nudc dudi dat huyén Tan
Thanh, tinh Ba Ria - Viing Tau trong khi
dé Lé Van Dii va ctv. (2019) [9] da dung
PCA danh gia chét lugng nudc mat & vuon
qudc gia U Minh Ha - Ca Mau. Nguyén
Minh Ky va Nguyén Hoang Lam (2014)
[10] d& dung phan tich da bién dé danh gi4
chét lugng nudce tai song Nhu Y, tinh Thira
Thién Hué. T cac nghién ctu trén cho
thdy PCA, CA c6 thé hd trg cho cong tac
ra quyét dinh trong viéc nhan dang ngudn
6 nhiém, xac dinh chi tiéu va cdc vi tri
quan trac. Nghién ctru ndy duoc tién hanh
nham danh gi4 chi tiéu va dién bién chat
luong nudc mat huyén Ké Sach tinh Séc
Trang st dung phuong phap PCA, CA.
Két qua nghién ctru cung cép thong tin hiru
ich phuc vu cong tic quan tric nudc mit
huyén Ké Séach, tinh Séc Trang.

2. Phuwong phap nghién ciru
2.1. Mé6 ta khu vuc nghién ciru

Huyén Ké Sich nim ¢ ha luu song
Hau c6 mang Iudi kénh gach day dac, véi
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tong dién tich dat ty nhién 1a 35,282.9 ha
gom 11 xa: An Lac Ty, Phong Nam, An
My, Théi An Hoi, Ba Trinh, Trinh Phu,
Xuan Hoa, Nhon My, Ké Thanh, Ké An,
Dai Hai va 2 thi tran (thi tran Ké Sach va thi
trAn An Lac Thén). Dia hinh Ké Sach bang
phang, huéng dc nghiéng dan tir bd séng
Hau vé phia T4y, cao & bd song, thip triing
& nodi dong. Phia Tay bic tiép gidp huyén
Chau Thanh (Hau Giang); phia Dong bic
tiép gidp huyén Tra On (Vinh Long), Huyén
Cau K¢, Tiéu Can (Tra Vinh); phia Nam
tiép gidp huyén Chau Thanh, Long Phu
(S6c Trang). Ké Sach nim trong ving khi
hau nhi¢t déi gié mua, hang nam c6 mua
mua va mua kho rd rét, mua mua tur thang
5 dén thang 10, mua kho tir thang 11 dén

thang 4 nam sau. Ché d¢ thiy van trén cac
song, kénh rach cta huyén bi chi phdi boi
thuy tridu bién Péng va anh huong cua
dong chay song Hau; v6i ché do ban nhat
triéu khong déu, thuy tridu 1én xudng hai lan
trong ngay. Hau hét dong chay trén céc kénh
rach 13 dong chay hai chiéu trong phan 16n
thoi gian trong nim. Pa phan trén toan dia
ban khong duge dau tu hé théng xtr 1i nude
thai tap trung. Ap luc hién nay 1én ngudn
nude mit 1a tir cac chit 6 nhidm tir cac hoat
dong kinh té, cu thé 1a hoat dong chan nudi
gia stc, gia cam; nudi trong thily san, trong
trot, thuong mai, dich vy, cong nghiép, lang
nghé ham than va céc hoat dong tr cac co
s& y té trén dia ban. Vi trf thu mau duoc
trinh bay tom tit trong Bang 1.

Bing 1. Pia diém thu méu trén dia ban huyén Ké Sdch

KY hi¢u Vi tri thu mau X4, thi trin
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;2 I;;?; gﬁg&f Lo Phone [ Xa Xuan Hoa

70

Tap chi Khoa hoc Tai nguyén va Moi truong - So 35 - nam 2021



2.2. Phwong phap thu va phan tich
mau

Nghién curu tién hanh thu thap s6 liéu
va danh gia chét luong nudc mit tai 26
diém quan trac (ki hiéu 1 - 26) trén dia ban
huyén Ké Sach trong khoang thoi gian tir
nam 2017 - 2019 (Hinh 1). Cac thong sb
chat luong nudc quan tric bao gom pH,
oxy hoa tan (DO), nhu ciu oxy sinh héa
(BOD.,), nhu cau oxy hoéa hoc (COD), tong
chat ran lo ling (TSS), amoni (N-NH,"),

Nghién ciru

clorua (CI), nitrit (N-NO,), oﬂhophosphate
(P-PO,*) va coliform du’oc sit dung dé
danh gia dién bién chit luong nudc theo
khong gian va thoi gian. Céac thong sb
danh gia chat lugng nude nhu pH, DO
dugc do dac ngoai hién truong va cac
chi tieu BOD,, COD, TSS, N-NH,,
N-NO_, CI,, P-PO’ va coliform dugc
phan tich tai phong thi nghiém cua
Trung tdm Quan tric Tai nguyén va Moi
truong Soc Trang theo cac phuong phap
chuén (APHA, 1998) [11].

Gncg'leEart

Hinh 1: Vi tri thu mdu 6 huyén Ké Sdch tiv nam 2017 - 2019 trén Google Earth

2.3. Phwong phdp xir Ii 56 liéu

Phén tich nhan t6 chinh (PCA) dugc
str dung dé xac dinh chi tiéu c6 anh hudng
nhit va du bio ngudn gy 6 nhidm. Trong
d6, mdi bién s6 liéu ban dau s& duoc xép
vao mot thanh phr?m chinh (PC) va méi PC
s& dai dién cho mot nhém nho céc bién
ban dau. Thanh phan chinh duoc danh gia
thong qua chi sb eigenvalue (hé sb riéng).
Hé s6 nay cang I6n thi thanh phan chinh
dé c6 déng gop cang 1on vao viéc gidi
thich su bién dong cuia bo s6 liéu ban dau.
Tuong quan glu’a thanh phan chinh (PCs)
va cac blen s6 liéu ban dau dugc giai thich
bang sb liéu tuong quan gia trong [12].

Tri tuyét d6i ciia hé sb tuong quan gia
trong 16n hon 0.75 ¢ nghia 1a méi twong
quan chit ché giira thanh phan chinh va
thong s6 chat lugng nudc, tr 0.5 - 0.75
la twrong quan trung binh va dudi 0.5 1a
turong quan yéu [13]. Phén tich cum (CA)
duoc st dung dé phan nhém chét luong
nudce tai cac vi tri thu mau. Nhitng vi tri
c¢6 chét lugng nudc twong ddng s& duoc
nhém vao cung mdt theo phuong phap
ctia Ward [14]. Két qua CA dugc trinh bay
dudi dang cdy cau trac, so dd nay gitp
xéac dinh duoc sé lugng nhom vi tri ¢6 dac
diém tuong ddng. Phan tich PCA va CA
dugc phan tich bang phian mém ban quyén

71

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 35 - nam 2021



Nghién cuu

Primer V5.2 for Windows (PRIMER-E
Ltd, Plymouth, UK).

3. Két qua va thio luin

3.1. Dién bién chit lwong nwéc
huyén Ké Sdach tinh Soc Trang

*pH

Gia tri pH c6 su bién dong gitta cac
vi tri thu mau trong khoang tir 6.64 + 0.17
- 7.34 £ 0.26 (Hinh 2a), trung binh 6.95 =
0.05. Trung binh qua cdc nam 2017, 2018,
2019 c6 gia tri pH lan luot 1a 6.43 £ 0.05,
7.09+0.07,7.32 + 0.06 (Bang 2) va khac

biét c6 ¥ nghia thong ké (p<0.05). Nghién
ctru trude d6 cho thay gia tri pH nudc mat
trén dia ban huyén Ké Sach tir nam 2012
-20181a 6.2 - 7.7 [15], song Hau tir ndm
2013 -2014 c6 pH 1a 6.3 - 8.0, trung binh
7.1£0.32[16], song Haunam 201812 6.7
+ 0.65 - 7.12 £ 0.14 [17]. Nhin chung gia
tri pH & cac nghién ctru it c6 sy bién dong
theo khong gian va thoi gian; déu nim
trong gidi han cho phép cua Quy chuan
K¥ thuat Qudc gia vé chét luong nudc
mat QCVN 08-MT:2015/BTNMT cot A2
(gi61 han quy dinh 6.0 - 8.5) [18].
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Hinh 2: Bién dpng chit lwpng nwdéc huyén Ké Sdch, tinh Séc Tring
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* Ham lwong oxy hoa tan (DO)

DO ¢ cac vi tri dao dong tir 2.23 +
0.12 -5.20 £ 0.06 mg/L (Hinh 2b), trung
binh DO ¢ 3.42 + 0.1 mg/L. DO cadc ndm
2017, 2018, 2019 lan lugt 12 3.28 + 0.18
mg/L, 3.44 + 0.18 mg/L, 3.53 £ 0.18
mg/L, khac biét khong cé y nghia thong
ké (p>0.05) (Bang 2). Ham lugng DO tai
cic diém quan tric thap s& anh huong
dén hé sinh thai thuy sinh va lam giam
kha nang 1am sach ctia ngudn nuée. Theo
cac nghién ctu trudc d6 DO trén song
Hau tai KCN Cai Cén, tai Kénh s6 1 va
Khu vuc 1an can huyén Ké Sach, Kénh
30/4 ¢6 gia tri DO thap dao dong lan luot
la 2.6 - 5.76 mg/L, 3.5 - 6.17 mg/L va
1.7 - 4.13mg/L [15]. Két qua khao sat tai
song chinh va séng nhanh thudc tuyén
song Hau cho thdy DO giita cac diém
thu mau bién dong 16n va dao dong tir
1.76 - 7.96 mg/L, trung binh 4.9 = 1.4
mg/L [16]; song Hdu nam 2018 1a 5.29 +
0.33 - 5.56 £ 0.56 [17]. Ham luong DO
huyén Ké& Sach tir nam 2017 - 2019 thip
hon gidi han cho phép cua cot A2 theo
QCVN 08-2015/BTNMT (gi¢i han quy
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dinh DO > 5 mg/L) [18], chi phu hgp v6i
muc dich tudi ti€u va thuy loi.

* Nhu cdu oxy sinh héa (BOD)

Gia tri BOD, tai cdc vi tri dao dong
trong khoang 2.78 + 1.33 - 12.22 + 4.14
mg/L (Hinh 2c¢), trung binh gid tri ¢
muc 5.74 £ 0.38 mg/L. Trung binh qua
cac ndm 2017, 2018, 2019 c6 gia tri pH
lan luot 14 6.06 + 0.79mg/L, 4.81 + 0.67
mg/L, 6.36 = 0.44 mg/L, khac biét khong
¢6 y nghia théng ké (p>0.05) (Bang 2).
Ciing tai Séc Trang, BOD trén song Hau
tai KCN Cai Con c¢6 gia tri BOD, an
dong tir 3.0 - 15.2 mg/L va tai Kénh s6 1
1a2.2- 1%.2 mg/L [15]. Ham luong BOD,
huyén K€ Sach nhin chung qua céc vi tri
da phan nam trong gidi han cho phép cot
A2 theo QCVN 08-2015/BTNMT (gidi
han cho phép <6 mg/L) [18] nhung gia
trj van tuong d6i cao va tir nam 2018 -
2019 gid tri BOD, tang thé hién nguy co
6 nhiem hitu co trén khu vuc, nguén phat
sinh ¢6 thé do hoat dong sinh hoat ciia con
nguoi, hoat dong san xuat nong nghiép va
cac ngudn khéc trén dia ban.

Bang 2. Giad tri trung binh cdc chi tiéu chit lwgng nudoc tai Ké Sdch

Parumeler Unil 2017 2018 0ls OV
rll 5.4340.05 7091007 7322006+ G=5.5
0 mgT. 328%0.1580 L0188 3530087 =5
JLIGIRE mg/L 6. 06107 4.81L0.67¢ 6. 361044 &
0D mg /L 227307 13.90%] Roe 222342, |02 L5
T35 mgT. 13014 040 RI4TLR T4 GR35 .65 0
N-MH mgT. (39404590 ORLEDTP 017017 .3
Cl mgL 34481659+ L1442 15% 23,4543 32 350
N-NO- mgT. (L0001 0.01 20,003k 0.0320.01 .05
P-POS mg’L (.3940.35¢ 0.21£0.11 0,1220.04* 0.3
Cuoliform MPX7L0O0mL 5497435635 42,319%13 4082 863312 038 5.000

Chii ¥: Quy chudn kj thudt quéc gia vé chat heong mede mdt QCVN: 08-MT-2015/BTNMT. S6 liéu diegc trinh bay &
dang TB + Std.E. Cdc gid tri trong ciing mgt hang c6 cing ki tir (**) la khdc biét khong cé y nghia thong ké ¢ mikc

o = 5% va nguoc lai.
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* Nhu cau oxy héa hoc (COD)

Gia tri COD tai céc vi tri dao dong tur
7.94+1.12-37.03 £9.35 mg/L (Hinh 2d),
trung binh ¢ 19.63 + 1.49 mg/L, vuot quy
chuan (gi6i han cho phép < 15mg/L) [18].
Két qua nay phi hop véi gia tri DO thap
¢ khu vuc nghién ctru. Trung binh qua cac
nam 2017, 2018, 2019 ¢6 gi tri COD lan
lugt 1a 22.75 + 3.17 mg/L, 13.90 + 1.89
mg/L,22.23+2.19 mg/L, gid trinam 2018
khac biét c6 y nghia théng ké véi nhém
gia tri nam (2017, 2019) (p<0.05) (Bang
2). Nghién ctru trude d6 cho thay COD tai
song chinh va séng nhanh thudc séng Hau
dao dong kha 16n tr 2.56 - 35.84 mg/L,
trung binh 14.3 + 6.3 mg/L [16]; tai huyén
Ké Séach giai doan 2012 - 2018, thong sb
COD dao dong 1on tur 4.5 - 44.9 mg/L
[15], hau hét déu vuot QCVN 08-MT:2015/
BTNMT [18]. Nhin chung ndng 6 COD ¢6
xu hudng ting dan theo thdi gian, diéu nay
cho thdy khu vuc ngdy cang 6 nhiém hiru
co. Két qua COD phu hgp véi BOD va DO.

* Téng chit rdn lo litng (TSS)

Gia tri TSS ¢ cac vi tri dao dong tur
24.13 £ 10.45 - 186.13 = 100.82 mg/L
(Hinh 2e). Gid tri trung binh 1a 76.26 +
5.85 mg/L vugt quy chuin QCVN 08-
2015/BTNMT (gioi han cho phép <30
mg/L). TSS trung binh qua cic nim lan
luot 1a 81.50 + 14.04 mg/L, 83.47 + 8.74
mg/L, 63.83 +£5.65 mg/L, khac biét khong
c¢6 y nghia théng ké (p>0.05) (Bang 2).
Céc nghién ciru trude d6 ciing cho thiy
TSS luén vuot gidi han cho phép ¢ cac
thity vuc dong bang song Ctru Long [15
- 17]. Két qua nghién ctru cho thdy TSS
tai khu vuc nghién ctru giai doan tir 2017 -
2019 vuot QCVN 08-2015/BTNMT (gidi
han cho phép <30 mg/L) [18]. Nguyén
nhan TSS cao la do x61 mon, phu sa, nudce
mua chay tran, va cac hoat dong khac.
TSS gay tang chi ph1 xu 1y nude cap, anh
huong dén doi séng thuy sinh vat, gitp
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van chuyén cac tac nhan 6 nhidm khac
nhu vi sinh vat gay bénh, thudc bao vé
thuc vat, chét khang sinh dén nhiéu noi
khac nhau trong thuy vuc, lam tang kha
nang tiép xuc voi cac yéu td moi truong
bat 1gi ddi vdi con nguoi va sinh vat.

* Amoni (N-NH ")

Gia tri N-NH," tai cac vi tri dao
dong tir 0.03 £ 0.01 - 10.38 = 5.41 mg/L
(Hinh 2f), gia tri trung binh & muc 0.62
+ 0.28 mg/L vuot quy chuan QCVN 08-
2015/BTNMT (gioi han cho phép <0,3
mg/L). Trung binh qua cdc nam co6 giad
tri N-NH," 1an luot 1a 0.89 + 0.49 mg/L,
0.81 = 0.70 mg/L, 0.17 £ 0.1 mg/L, khac
biét khong ¢ y nghia thong ké (p>0.05)
(Bang 2). Amoni khéng qua doc vdi co
thé con nguoi, nhung rat doc d6i véi thiy
sinh vat. Amoni cao c¢é kha nang gay phu
dudng ngudn nudce va din dén cac van dé
moi truong khong mong mudn.

* Cloride (CI)

Nong d6 Clorua (Cl) tai cac vi tri
dao dong & muc tur 5.53 £2.93 - 60.43 £
12.91 mg/L (Hinh 2g), trung binh & mtrc
23.11 + 2.75 mg/L, déu nam trong gidi
han cho phép cua quy chuan (gidi han
cho phép <350 mg/L). Trung binh qua cac
nam c6 gia tri Cl- 1an luot 14 34.48 £ 6.59
mg/L, 11.40 = 2.15 mg/L, 23.45 + 3.32
mg/L, nhom gia tri (2017, 2019), (2018,
2019) khac biét c6 y nghia thong ké
(p<0.05) (Bang 2). Tir két qua phén tich
cho thiy chit luong nudc mit tai huyén
K& Sach tai thoi diém quan tric chua cé
dau hiéu bi nhiém min. Theo nghién ciru
Dinh Diép Anh Tuin va ctv. (2019) [15],
cho thdy dién bién d6 man Clorua trong
nude mit tai cic tram quan tric trong giai
doan 2005 - 2018, tan suét nguén nudc
mit bi nhiém min tai 2 tram Pai Ngii va
Séc Trang cao hon so véi tram Nga Nam,
nhung gia tr1 d0 man Clorua trung binh tai
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2 tram nay (841 va 734 mg/L) thap hon so
vol tram Ngd Nam (1452,9 mg/L). Cho
théiy gia tri clorua & cac khu vuc lan cén
khu vyc nghién ctru cao hon; tat ca gia tri
trong khu vuc nghién ctru déu nam trong
khoang cho phép cia QCVN 08-2015/
BTNMT [18].

* Nitrite (N-NO,)

Gia tri N-NO, tai cdc vi tri dao dong
tr 0.01 = 0.00 - 0.12 £ 0.05 mg/L (Hinh
2h). C6 4 diém quan tric tai cac vi tri nhu
2,12, 14,20 la vuot gidi han cho phép cua
QCVN 08-2015/BTNMT [18]. Nhung gia
tri trung binh qcﬁa N-NO, 1a 0.03 & 0.004
mg/L dat chuén (gidi han cho phép <0.05
mg/L). Trung binh qua cdc nam 2017,
2‘018, 2019 ¢o gia tri N-NO, ¢6 gia tri
lan Iuot 12 0.04 = 0.01mg/L, 0.01 = 0.003
mg/L, 0.03 £ 0.01 mg/L, nhdm gia tri
(2017, 2019), (2018, 2019) khéc bi¢t co y
nghia thong ké (p<0.05) (Bang 2).

* Orthophosphate (P-PO )

Gia trj P-PO,* trung binh tai céc vi
tri dao dong tir 0.02 + 0.01 - 4.06 + 2.68
mg/L (Hinh 2i). Gia tri trung binh P-PO e
nam & muc 0.28 £ 0.12 mg/L, dat QCVN
08-2015/BTNMT (gidi han cho phép <0,3
mg/L) [18]. Trung binh qua cdc nam 2017,
2018, 2019 co6 gia tri P-PO 43' lan luot 1a
0.49 +0.35 mg/L, 0.21 £ 0.11 mg/L, 0.12
+ 0.04 mg/L, khéc biét khong co y nghia
thdng ké (p>0.05) (Bang 2). Két qua khao
st ham luong P-PO,*, tai céc diém trén
song chinh va séng nhanh thudc song Hau
bién dong tir 0.007 - 0.51 mg/L, trung binh
0.1 + 0.07 mg/L [16]. Qua d6 cho thiy &
hau hét cac diém khao sat ngudn nudc
trén song Hau c6 murc d dinh dudng cao,
dac bi¢t vao mua khé trén séng nhéanh.
Nghién ctru cia Giao (2020)temperature,
dissolved oxygen (DO [17] ciing cho thy
chat luong nudc trén séng Hau 2018 ¢
P-PO,* dao dong 0.004 + 0.03 - 0.11 +
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0.05 mg/L. Ham lwgng P-PO > ¢ khu vuc
nghién ctru ¢é nguy co gay phu dudng &
mot s i tri trong khu vuc nghién curu.

* Coliform

Mirc d6 6 nhiém vi sinh vét trung binh
tai cac diém quan tric dao dong tir 2.733
+ 825 -310,341 + 309,830 MPN/100 mL
(Hinh 2j), gia tri coliforms trung binh &
muc 35,308 + 12,629 MPN/100 mL, vuot
mirc cho phép cta quy chuan QCVN 08-
MT:2015/BTNMT (giéi han cho phép
<5,000 MPN/100 mL) [18]. Trung binh
qua cac nam c6 gia trj coliform lan luot
la 54,974 + 35,633 MPN/100 mL, 42,319
+ 12,408 MPN/100 mL, 8,632 + 2,038
MPN/100 mL, khac bi¢t khong cé y nghia
thdng ké (p>0.05) (Bang 2). Theo nghién
ctru cua VO Thi Ngoc Giau va ctv (2019)
[19] trén doan song Can Tho giai doan
2010 - 2014 chi ra rang tong coliform
qua cac nam dao dong tir 3,448 - 27,327
MPN/100 mL, thap hon nhiéu so véi khu
vuc nghién ctru hién tai tai huyén K& Séch,
tinh Séc Trang. Trén song Hau ndm 2018
két qua cho thiy gia tri coliforms cao tir
1,346 = 915 - 86,338 + 1023 MPN/100
mL [17]. Két qua nghién ctru cho thdy, tai
khu vuc nghién ctru huyén Ké Sach da
6 nhiém vi sinh vat va nudc mit phai
duoc xtr 1i phu hop trude khi st dung.
Su hién dién cua coliform cho théy moi
trudng nudc dang tiép nhan chat thai
bai tiét tir con nguoi va dong vat.

3.2. Chi tiéu anh hwéng chinh dén
chit lwong nwéc mét huyén Ké Sich

Két qua phan tich thanh phan chinh
cho thdy c6 7 nhan t§ chinh giai thich
97.70% su bién dong chét luong nudc
mat huyén Ké Sach giai doan 2017 - 2019
(Bang 3). Cac nhan t§ chinh PC1, PC2,
PC3, PC4, PC5, PC6, PC7 giai thich su
thay doi chat luong nudc mit trong thoi
gian 3 ndm véi cac ty 18 1an luot 13 41.1%,
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22.3%,10.7%,9.8%, 7.0%,4.2% va 2.6%.
Theo bao cdo cua Shrestha and Kazama
(2007) [20], PC c6 gia tri eigenvalue 16n
hon 1 dugc coi 1a déng ké. Trong nghién
cliru nay, cac gia tri dac trung tu PC1 - PC7
déu 16n hon 1. PC1 giai thich su bién dong
ctia cac yéu t6 pH (0.378), BOD; (0.424),
COD (0.410), CI (0.431) ¢ mirc d6 tuong
quan yéu. PC2 giai thich sy bién dong cua
yéu t6 N-NH," (0.578) va P-PO* (0.580)
& muc twong quan trung binh, c6 thé chiu
tac dong tor ndéng nghiép va sinh hoat
ngudi dan. PC3 ¢6 muc twong quan yéu
vol DO (0.322) va ¢6 muic twong quan
trung binh véi TSS (-0.667) va N-NO,
(0.587). PC4 c¢6 muc tuong quan cao
voi coliform (-0.870), chiu tic dong
tlr chat thai bai tiét con nguoi va dong
vat. PC5 ¢6 mirc twong quan yéu véi pH
(-0.424), COD (0.392) va trung binh vdi
DO (0.513), TSS (0.557). PC6 giai thich
su bién dong cua cac yéu t6 pH (-0.578),
DO (-0.525), COD (0.525) véi muc tuong
quan trung binh. PC7 giai thich sy bién
dong cua cac yéu t6 DO (-0.342) v6i mirc
trong quan yéu va N-NO, (0.585) véi
murc twong quan trung binh. Ket qud phan
tich PCA cho thdy mdi chi tiéu chat luong
nude chiu tac dong cua it nhit 2 PCs. Mdi
PCs 1a dai dién cho mot ngudn 6 nhiém

[7]. Nhitng chi tiéu chat lugng méi trudng
nudc cd tuong quan vai cac PCs tir trung
binh tré 1én nén dua vao chuong trinh
quan tric chat lugng méi truong nude
[13]. Ttr két qua PCA cho thdy cac
chi tiéu pH, DO, COD, TSS, N-NH*
N-NO,, P-PO,* va coliform nén dua
vao chu’O'ng trmh quan tric vi ¢6 anh
hudng chinh dén chét lugng nudc mat
huyén Ké Sach tinh Séc Trang. Két qua
tuong dong voi nghién ctu cua [17] cac
chi tiéu anh hudng chinh dén chat luong
song Hau nam 2018 1a pH, nhi¢t dg, DO,
TSS, nitrate, phosphate va COD. Nhimng
chi tiéu nhu BOD, va CI ¢6 thé khong can
quan tric. Trong do ham luong TSS va
COD cao c6 thé do nudce thai sinh hoat va
nudc mua chay tran da kéo theo cac vat
chat gy 0 nhiém [16-17]. Bén canh do,
ngudn gdc cia nito va phosphate c6 thé
do phan bén trong san xuit néng nghiép
va bdt giat tu hoat dong sinh hoat [6, 21].
Coliform 1 thong s dai dién cho 6 nhiém
tir chat thai bai tiét ctia con nguoi va dong
vat. Vi vay, cé thé céc hoat dong sinh hoat
cua con nguoi, hoat dong san XUét néng
nghi¢p, thuy van va nudc mua chay tran
1a cac ngudn lam anh huéng dén cac chi
tiéu chat lugng nudc va bién dong chat
lwong nude mit ¢ huyén Ké Sach.

Bing 3. Cdc chi tiéu chinh anh hwéng chit lwong nwéc mdt huyén Ké Sich

Variables PC1 PC2 PC3 PC4 PCS PCé PC7
pH 0.378 -0.148 -0.085 0.235 -0.424 | -0.578 | -0.200
DO -0.294 0.251 0.322 -0.246 0.513 -0.525 | -0.342
BOD 0.424 0.233 0.066 -0.214 -0.054 | -0.014 | -0.197
COD 0.410 -0.043 0.003 0.071 0.392 0.525 | -0.439
TSS 0.157 -0.255 -0.667 0.120 0.557 -0.285 | 0.151
N-NH* 0.233 0.578 -0.061 0.067 0.048 -0.079 | 0.212
Cr 0.431 -0.183 0.255 -0.087 0.008 -0.145 | -0.237
N-NO, 0.264 -0.254 0.587 0.214 0.288 -0.068 | 0.585
P-PO* 0.226 0.580 -0.114 0.068 0.028 0.000 0.259
Coliform 0.194 -0.161 -0.116 -0.870 -0.061 -0.009 | 0.281
Eigenvalues 4.11 2.23 1.07 0.98 0.70 0.42 0.26
% Variation 41.10 22.30 10.70 9.80 7.00 4.20 2.60
% Cum.Variation 41.10 63.30 74.10 83.90 90.90 95.10 97.70
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3.3. Phén nhém chit lwong nwéc mdt huyén Ké Sdch

Hinh 3: Phin nhém chit lwong nwéc huyén Ké Sdch giai doan 2017 - 2019
Bing 4. Gid tri thong sé chit lwong nwéc theo nhém

Parmncder Uil Cronp 1 Croup 1 Croap 11 Croup 1V Cronp ¥ Cromp ¥l Gromp V1T OV
nll TAT L1 T ALk EEATTE [RTRE] TAI_0.33 EHLES RASInEd | BAS
30 ml. 147024 BRILET T AT B2 10 PR IHELNOD  GATHLIN - S

30D, me'L 209017 12.2214.14 G511 516+l 23 G671 117 1 R2H0ET SR+ &
D me'l  23.E018.33 317711195 T8 1T.BGIEA8 15071211 12.A45+1241 1A BHA .60 L3
a5 'l ESIElANE AIMIRIALS  TOAREIAS0 T4IZR0T1 24031045 12554163 GLONEE0S 30
“LNH-: mgT. 05210 80 TN3RLE 41 0,290 17 0. 12004 1.56L0.58 [L0E£0.02 Q1000 ni
- meT.  4207=30030 0 2045105 A3 30T R 15.27=7.40 43060053 Q22 53 17 A0R. 9 350
MM L 03 002 UG RO 05 2 A2 1] 0070032 U] 100G A0 05
AU mEl L= LANLLE 0% INE=T0 UL 10 =N T K O R R 12 4
il L ZTEE2E 20T6TALSEE L& M06+L000LE B SIS0 L0 LAGHEMT 4 TADN 2T REITHLIL 5000

Phéan tich cum st dung gia tri trung
binh cta cac thong sd chat luong nudc,
trong nghién ctru v6i 10 thong sb & 26
vi tri thu mau trén song, kénh rach dia
ban huyén Ké Sach tir nam 2017 - 2019.
Két qua phan tich cum thé hién ¢ Hinh
3. C6 thé théy tr cac vi tri thu mau duoc
chia thanh 3 nhém riéng biét (dong mau
xanh) bao gdm nhém I (11), nhém II (19),
nhém 11T (cac vi tri thu mau con lai). C6
su khac biét d6 1a do & nhom I (11) co
néng d6 COD va TSS cao nhung ham
luong coliforms thdp, khéng chiu anh
hudng chat bai tiét cuia con nguoi va dong
vat; nhém II (19) ham lugng cac chat &

nhiém déu cao hon céc vi tri thu mau con
lai; nhém III chii yéu ham luong TSS va
coliform cao.

Nhim quan sat mot cach chi tiét dién
bién chit lwong nudc mit tai cic song,
kénh rach trén dia ban huyén Ké Sach
(boi dong mau do), dugc chia thanh 7
nhom. Nhom I (11), nhédm II (19), nhém
I (2, 3, 4, 9, 14, 15, 16), nhom 1V (1,
5,6,7,13,17, 18, 21, 23, 24, 26), nhdm
V (20), nhom VI (8, 25), nhém VII (10,
12, 22). Trong nghién ctru nay, cac vi tri
thu mau nim trén cic song, kénh rach
khac nhau nén khi phan tich cum, chi c6
thé thdy dugc sy twong dong chat luong
nudc mat gitta cac vi tri trong cung mot
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nhém va nhan dang duoc ngudn phat sinh
6 nhiém (Bang 4). Nhom I chu yéu chiu
tac dong cua nguén nudc thai sinh hoat
va nudc mua chay tran kéo theo cac vét
chat giy 6 nhiém dan dén khu vuc nay
ham lu0’ng DO théap, COD cao (6 nhlem
hitu co) va ham lugng TSS cao (cao gap
2.67 lan quy chuin). Nhém II ngoai chiu
nhung anh hudong nhu nhém I, khu vuc
nay con chiu anh huong cua hoat dong
san xut nong nghiép nén c6 ham lu’(mg
nito va phosphate cao (lan luot cao gap
34,6 1an va 13,5 lan quy chuan) va chiu
thém anh huong tir chat thai bai tiét con
nguoi va dong vat (ham luong coliform
vuot 4,15 lan quy chuin). Nhom III va
IV nim trong cung nhanh 1én (Hinh 3),
nhung qua | két qua phén tich (Bang 4)
nhén thay rang muc d6 chiu anh huong
tir chat thai bai tlet nguoi va dong vat
¢ nhém IV cao gap 3,7 lan nhém IILI.
Nhém V xuat hién ham lu:ong N-NH,"
va N-NO, vuot chuan, nong d6 N- NH, +
cao s1nh ra N-NO, va sy c6 mat cua
N-NO, trong nudc chu'ng t6 ngudn nudc
bi 6 nhlem trong thoi glan dai. Nhom VI,
TSS rit cao, cao hon cdc vi tri thu mau
khac va cao gip 4,18 1an quy chuan co
thé thiy nhom céc vi tri thu mau nam
& thuong ngudn chiu anh huong toc do
d(‘)ng chay va phu sa [17]. Nhém VII,
ngoai chiu anh huoéng nhu nhom VI, cong
thém anh hu:ong chat thai bai tiét ngudi va
dong vat & mirc 6 nhiém nhe.

4. Két luan

Qua két qua nghlen ctru, nhan thay
rang chét luong nude mit ¢ khu vuc huyén
Ké Sach c¢6 ham luong oxy hoa tan thap
va COD cao, nuéc mat bi 6 nhiém hitu co
tir cac hoat déng sinh hoat va san xuat cta
nguoi dén, gia tri TSS va coliform cao,
vuot QCVN 08-MT: 2015/BTNMT lan
luot1a 2 1an va 7.1 1an. Cac gid tri nhu pH,
BOD,, CI,, N-NO,, P-PO,* van con nam
trong glcn han cho phep cla quy chuén.
Tur két qua phan tich PCA cho thay céc chi
tiéu pH, DO, COD, TSS, N-NH,", N-NO,

, P-PO,* va coliform dnh huéng chmh den
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chat lwong nudc miat khu vuc huyen Ke
Séach tinh Séc Trang PC1 dugc coi la nguon
khong dlem co tuong quan yéu véi cac chi
ticu chat lugng nude. PC2, PC3 dugc dong
gdp nhiéu boi luong nito va phosphat, PC4
dai dién cho vi khuan chi thi duong phan
PCs, PC6, PC7 cho thay chat lwong nudc
0 nhlem tr cac ngudn thai sinh hoat con
nguoi. PC3 va PC5 dugc dong gop tich cuc
bdi lwgng TSS, do cac dac tinh cua nudc,
phu sa cung v6i nudc mua chay tran, bén
canh d6 nude chay tir ndng nghi€p va hoat
dong dan sinh. Qua do ta thay duogc cd it
nhat 3 ngudn phat sinh gay 0 nhlem nudc
mat khu vuc nghién ctru. Ket qua phan
tich cum (CA) cho thiy chét lu’ong nudc
duogc phan thanh 7 nhom chu yéu do DO,
TSS va coliform. Trong 7 nhom thi nhom
IT chiu anh huéng nhi€u ngudn 6 nhiém
nhat, cu thé la nguon thai tur hoat dong
sinh hoat, sdn xudt nong nghiép, nudc
mua chay tran.

Loi cam on: Cam on S¢ Tai nguyén
va Moi truong tinh Soc Trang da cung
cap s6 lidu quan trac. Tét ca nhu'ng phan
tich, danh gia trong nghlen clru nay la
quan diém khoa hoc riéng ctia nhém tac
g1,a khong dai dién cho co quan cung cap
s0 ligu. Nghi€n clru nay duogc thuc hign
dudi sy hoé tro kinh phi tr Dy én Néang
cap Truong bai hoc Can Tho VN14-P6
bang ngudn vbn vay ODA tir chinh phu
Nhat Ban.
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