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TOM TAT

Nudc la mét trong nhiing ngudn tai nguyén vo cling quan trong va quy gia déi véi su séng clia con
ngudi va sinh vat, la yéu té ddc biét quan trong bao dam thuc hién thanh cong céc chién lugc, quy
hoach phét trién kinh té xa hoi, bdo dam an ninh quéc phong. Tuy nhién, chat lugng nudc dang
ngay cang suy giam dang ké bai su bién déi khi hau toan cau va cac hoat dong khai thac qua muc
ngay mét gia ting. Nghién clu nhdm danh gia dac diém chat lugng nudc trén séng Hau, doan
chay qua tinh Vinh Long lam co s& cho viéc quan ly va bdo vé ngudn nudc trén doan séng nay.
D liéu chat lugng nudc dugc st dung trong nghién cliu dugc cung cap bai SG Tai nguyén va moi
trudng tinh Vinh Long dugc do tai 7 diém trén séng Hau giai doan 2015-2020. Két qua cho thdy &
hau hét cac vi tri quan trac nhiét d6 va pH phu hop véi doi séng cua thiy sinh vat. Thong sé TSS,
ham lugng cac chdt dinh dudng va vat chat hitu co vuct tiéu chudn quéc gia nudc mat. Ap dung
phan tich thanh phan chinh (PCA), nhom nghién cu da diéu tra méi quan hé gitta cac thong sé
chat luong nudc. K&t qua phan tich PCA cho thay COD, BODS, Coliform, P-PO43~, N-NO3 ~, TSS, va
EC anh hudng chinh dén néng doé chat luong nuéc mat trén séng Hau doan chay qua tinh Vinh
Long chti yéu dén tir cac khu viuc bi anh hudng bai hoat dong nudi trong thily san, san xudt ndong
nghiép va cong nghiép. Vi vay can dua 8 chi tiéu nay la nhiing chi tiéu chinh trong chuong trinh

quan trac chat lugng nudc mat séng Hau doan chay qua tinh Vinh Long.
Turkhoa: phan tich thanh phan chinh, phan tich da bién, quan tréc chét luong nudc, séng Hau

GIOGI THIEU

Chit lugng nudc 1a mot van dé rat nhay cam va nd
dang 13 méi quan tdm 16n trén toan thé giéi. Nhiing
thay d6i vé céc yéu t6 tu nhién (mua, x6i mon va
phong hoéa) ciing nhu nhiing hoat ddng nhén sinh
(hoat dong d6 thi, cong nghiép, va ndng nghiép) da
lam suy thodi trdm trong tai nguyén nudc va lam mat
khd ning st dung clia ngudn tai nguyén nay. Sy
xudng cp ctia chit lugng nudc c6 thé anh hudng dén
su da dang loai, lam suy gidm céc hé sinh thai thay
sinh, va gay ra nhiing tac hai nghiém trong déi véi stic
khoe con ngudi va méi trudng =3, Do d6, cac chuong
trinh giam sat chat lugng nudc rét cin thiét d€lam co
s& thong tin cho viéc xdy dung céc hoat dong kiém
sodt, ngin nglia 6 nhiém, va cung cdp thong tin ding
tin cdy trong quan ly chat lugng nudc hiéu qua.

Ngay nay, chit lugng moi trudng nude da duge quan
tam nhiéu hon, cdc phuong phap danh gia chit lugng
nude khac nhau duge 4p dung ciing ngay cang ting.
Hién nay, cdc phuong phdp phd bién nhit dugc
st dung bao gém phuong phép danh gia chi s6%°,
phuong phap d4nh gi4 fuzzy©, va phuong phép théng
ké dabién’. Trong s6 d6, phan tich thanh phan chinh
(PCA), mot phuong phép thong ké da bién dugce st

dung rong rai d€ xdc dinh moi quan hé gitia céc bién
chi béo ban d4u; va chuyén chung thanh céc thanh
phan chinh doc 14p®. Phuong phép nay cho phép
giam kich thuéc ctia mét tip di liéu trong khi van
duy tri cac thong tin ban d4u ctia cac bién tit d6 giam
dang ké khéi lugng cong viéc lya chon va tinh todn
chi s6°. Trong nhiing nim gan day, PCA di duoc s
dung rong rai trong cic vin d€ moi truong khac nhau,
bao gébm danh gid toan dién vé sy thay d6i khong
gian va thoi gian clia chat lugng nuéc mit va nuédc
ngam '®!1, thim do cic ngudn gy 6 nhiém hang dau
& cac khu vuc bi 6 nhiém '; va t6i uu hoa hé théng
mang luéi quan sat chit lugng nuéc'®. Trong nudc
ciing ¢6 nhiéu nghién ctu dp dung PCA d€ danh gid
chit lugng nuéc mit. Giao va cong su (2021) 1 da
danh chét lugng nudc mit huyén Ké Sach, tinh Soc
Trang bing phuong phép PCA. Két qué cho thdy DO,
COD, TSS, N-NH, ™, N-NO, ™, P-PO4*~ va coliform
anh hudng dén chat lugng nudce cht yéu dén tu hoat
dodng sinh hoat, san xuit nong nghiép va ché d6 thuy
van. Tl d6 nhom tac gia da dé xuit can dua 7 chi tiéu
trén vao chuong trinh quan trac chit lugng nu6c mit
& huyén Ké Sach tinh Soc Trang. Chat lugng nudc
giéng & vung tring huyén Hai Lang, tinh Quang Tri
ciing dugc nhém tdc gia Nguyén Trong Hitu va cong

Trich dan bai bao nay: Anh N TL, ThuTT A, Than N H, Hién L T D. Panh gia chit lugng nuéc séng Hau
doan chay qua dia ban tinh Vinh Long st dung phuong phap phan tich thanh phan chinh . Sci. Tech.

Dev. J. - Sci. Earth Environ. 2024; 7(2):715-728.
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sd (2019) I xem xét bing phuong phap tuong ty. Két
qua, vung khéo sat dugc phén chia thanh 3 tiéu ving
(TV) c6 dic trung chit lugng nudc khac nhau: TV1
gom xa Hai Duong va xa Hai Vinh bi nhiém dang ké
céc chit hitu co (COD cao hon); TV2 (xa Hai Thanh
va xa Hai Hoa) bi nhiém phén sét (Fe cao hon va pH
thép hon); va TV3 (xa Hai Ba va xa Hai Qué) bi nhiém
dang ké muéi (TDS, Cl~, SO427), Mn va vi khudn
c6 ngudn gdc phén (tdng coliform). Mot nghién ctiu
khéc dugc thuc hién ¢ song La Budng, Tran Duic Diing
va cong sy (2021) 1 cling d4 &p dung PCA d€ danh gid
chit lugng nudc. Két qua chi ra ring ngud udc song
L4 Budng trong ca mua khé va miia mua bi 6 nhiém
cuc bo cac chat dinh dudng, vi sinh (E. coli, Coliform,
N-NHy) tai khu vic thugng ngudn do hoat dong chian
nudi; 6 nhiém céc chit vo co va hitu co (BOD5, COD,
Fe, N-NH4~, N-NO, ~, TSS, do duc) tii udc thai sinh
hoat va cdng nghiép tai khu vuc trung luu va ha luu.
Song Hau la nhanh song 16n thd hai ctia song Mé
Kong chdy qua dia phin Viét Nam véi chiéu dai
khoéang 75 km, chdy qua Chéu Ddc, Long Xuyén, Cén
Tho ro6i chia ra lam 3 nhdnh d6 ra bién tai cac ctia:
binh An, Tranh D€ (2 clia nay ndm & 2 ddu ctia huyén
Cu Lao Dung, tinh S6c Tring) va Ba Sac (da bi boi
14p vio nhiing nam 1970) 7, trong d6 luu lugng binh
quén dao dong tli 1.154 - 12.434m> s~!. Poan di qua
Vinh Long dai khodng 46km. Doan song nay cé vai
tro quan trong d6i véi doi séng clia ngudi dan trong
ving nhu cung cdp nudc sinh hoat, san xuit néng
nghiép, cong nghiép, nudi trong thity san va cac hoat
dong khac. Ngoai ra, song Hau ciing la noi tiép nhan
tryc tiép chat thai tli cic hoat dong nay'®. Hién nay,
nudce théi tit cdc hoat dong ké trén da tic dong truc
tiép hodc gidn tiép dén chit lugng nguén nude trén
song Hau; dac biét [a cac ngudn thai tit cac khu vuc
c6 mat do dan cu dong dic va tham canh trong san
xudt néng nghiép '°. Su 6 nhiém nguén nudc mit &
céc kénh, rach nhan tao va cac khu d6 thi c6 mat do
dan cu dong dic la moi de doa dén doi song cac loai
thiy sinh vét, stic khoe hé sinh thai thiy vuc va ca stic
khoe con ngugi?’.

Nghién ctiu nay dugc thyc hién nhu mét khao sét so
b vé 6 nhiém nudc, thong qua 14 thong s6 chétlugng
nudc clia cdc mau quan tric trén song Hau, doan chay
qua tinh Vinh Long v6i muc tiéu nhu sau: (1) diéu tra
hién trang 6 nhiém nguén nude song; va (2) tién hanh
PCA déxac dinh thong s6 6 nhiém chinh va cic ngudn
6 nhiém c6 thé xay ra. Két qua c6 thé dugc st dung
hé trg quéan ly chét lugng nudc, kiém sodt cac ngudn

gy 0 nhiém, bdo vé tai nguyén nudc trén dia ban.
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PHUONG PHAP NGHIEN CUU

Dit liéu

Dii liéu quan tric dugc cung cip béi S& Tai nguyén
va moi trudng tinh Vinh Long. D liéu quan trac chét
lugng nudc mit giai doan 2015-2020 tai 7 vi tri quan
tric ¢6 dinh trén song Hau doan chay qua tinh Vinh
Long (Bang 1, Hinh 1) v6i 14 thong s6 chét lugng
nudc gobm pH, nhiét do, do duc, EC, DO, TSS, COD,
BODs, NO3~, NO,~, NH4t, PO43~, Coliform, va
E.coli

Phan tich thanh phan chinh (PCA)

Cac ky thuat thong ké da bién (Multivariate Statisti-
cal Technique - MST) khac nhau, bao gébm phén tich
cum (Cluster Analysis - CA), phén tich thanh phin
chinh (Principal Component Analysis - PCA), phin
tich nhan t6 (Factor Analysis - FA),... hién thudng
dugc dp dung dé€ danh gia sy phan bg khong gian va
thoi gian ctia chét lugng nudce va cac hé thong sinh
thai, cing nhu cdc ngudn gy 6 nhiém tiém 4n trong
21-24 " Vigc ap dung két hop cac MTS

khéc nhau ngay cang dugc st dung nhiéu hon trong
25-27

cac thay vuc
viéc danh gia chit lugng nudc

Cach tiép can chung PCA

Phan tich cac thanh phén chinh (PCA) dugc st dung
trong bai nghién ctu nay d€ xac dinh thanh phan
chinh anh hudng chit lugng nudéc. PCA la mot
phuong phdp phan tich thdng ké da bién d€ giam s6
lugng kich thude va do phtic tap trong mét tap dii liéu.
Phan tich thanh phén chinh cho phép gidm dii liéu tu
khong gian p chiéu cua tép di liéu goc (14 mot ma
trdn gom m dong ung véi cac d6i tugng/individual
nhu cdc vi tri quan trdc, cic mau quan trdc ... van ct
ung véi cac bién/variable nhu cac thong s6 pH, COD,
TDS...) thanh khong gian it chi€u hon (k chiéu vak <
p). Mdi chiéu méi dugc chiét rut ra ti tap di liéu gdc
dugc goi 1a mét thanh phéan chinh/principal compo-
nent (PC). M6 hinh PCA cho phép truc quan va kham
pha dii liéu dé hon - dé nhén ra hon quan hé/tuong
quan gitia cic quan st (cac bién va cac doi tugng), cac
bién c¢6 anh hudng manh/yéu dén cac déi tugng va cac
céu truc (pattern) ton tai trong tap di liéu g6c. Tu cac
két qua PCA, céac yéu t6 chinh sé dugc phat hién dé c6
nhiing phan tich sdu hon nhu tim nguyén nhéan, hay
dé xuat phuong phap giai quyét.

Trudc khi ap dung PCA, tat ca dit liéu da dugc chudn
héa (z-score) vi cac bién bao gém c6 cac don vi do
luong khac nhau. Kaiser-Meyer-Olkin (KMO) da
dugc thyc hién d€ kiém tra tinh phu hgp ctia cac bo
dit liéu cho PCA %8, Céc thanh phan chinh (PC) dugc
tinh todn tu hiép phuong sai hodc cic ma trin chéo



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi trudng 2023, 7(2):715-727

Bang 1: Vi tri quan triac chat lugng nuéc

TT Vi tri gidm sét Hé toa d6 VN 2000
X Y
1 VI01: Séng Hau (cach nha may nuéc Tra On khoang 50m) 545849 1101783
2 V102: Song Hau (Ranh giéi P6ng Thip-Céan Tho-Vinh Long) 521924 1119963
3 V103: Song Hau (Pha Binh Minh) 532394 1112374
4 V104: S6ng Hau (d4u vam xa Phu Thanh) 537046 1105932
5 V105: Song Hau (Ranh gi¢i Vinh Long - Tra Vinh - S6¢ Trang) 548499 1099174
6 V106: Song Hau (cach Cang Binh Minh khoang 50m) 534688 1109265
7 VI107: Song Hau (gan UBND xa Tich Thién) 552018 1096442
105,600 1035.800 106.000 106.200 106400
s £
g =
g g
Cha thich
@ Diém liy mAu trén song Hiu
0 12.5 25 km — Sang Hau chay qua Vinh Long
_:|:| [ Tinh Vinh Long
105.600 105.800 106.000 106.200 106.400

Hinh 1: Bdng dé vi tri quan trac chat lugng nudc trén séng Hau doan chay qua tinh Vinh Long

khéc, mo6 ta sy phén tdn ctia nhiéu théng s6 do dugc
dé thu dugc ‘eigenvalues’ and ‘eigenvectors’ 20, Sg
d6 sang loc da dugc dp dung d€ xdc dinh c6 bao
nhiéu thanh phén chinh can dugc duy tri trong PCA.
Nhoém nghién ctu tim kiém “diém khuyu tay’, noi
phuong sai dugc giai thich gidm dang ké. Sau khi chiét
xudt cdc thanh phén quan trong nhét, gidi phap PCA
dugc quay béing céch stt dung quay VARIMAX dé tao
diéu kién thuén lgi cho viéc gidi thich cac thanh phén
chinh. T4t ca cac phép tinh va d6 hoa dugc thuc hién
trong phién ban R 3.3.1.

Cac budc chi tiét thuc hién phuong phap
PCA

Budc 1: Tit ca dii liéu dugc chudn héa*

Muc dich ctia budc nay 1a chuén héa pham vi ctia cac
bién ban dau lién tuc d€ mbi bién trong s6 ching déu
dong gép nhu nhau vao phan tich. Cu thé hon, néu
6 su khac biét 16n gitia cdc pham vi clia cdc bién ban
d4u, thi nhiing bién c6 pham vi 16n hon sé chiém uu
thé so v6i nhiing bién c6 pham vi nho (Vi du: mot
bién nam trong khoang tit 0 dén 100 sé chiém uu thé
$0 v6i mot bién ¢6 pham vi tit 0 dén 1), di€u nay sé dan
dén két qua sai 1éch. Vi véy, viéc chuyén d6i dii liéu
sang cac thang do c6 thé so sanh dugc c6 thé ngin
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chan vin dé nay. V€ mit todn hoc, diéu nay cé thé
dugc thyc hién bang cach trit gid tri trung binh va chia
cho d¢ léch chuén cho méi gid tri ctia méi bién. Khi
qua trinh chuén hoa dugc thyc hién, tat cd cdc bién sé
dugc chuyén ddi vé cting mot thang do.

x = (gid trj do - gid tri trung binh)/d6 1éch chuidn
Budc 2: Tinh toan ma tran hiép phuong sai

Ma trén hiép phuong sai la mot ma trdn do6i xtéing p x
p (trong d6 p 1a s6 thi nguyén) c6 cic dau vao 1a hiép
phuong sai dugc lién két véi tit ca cac cdp bién ban
dau c6 thé c6. Vi du: d6i véi tap di liéu 3 chiéu c6 3
bién x, y va z, ma tran hiép phuong sai la ma tran 3 x
3 tu:

Cov(x,x) Cov(x,y) Cov(x,z)
Cov(y,x) Cov(y,y) Cov(y,z)
Cov(z,x) Cov(z,y) Cov(z,z)

Vi hiép phuong sai ctia mét bién véi chinh né 1a
phuong sai ctia né (Cov (a, a) = Var (a)), trong duong
chéo chinh (trén cung bén trdi dén dudi cling bén
phai) ching ta thuc sy c6 phuong sai ctia méi bién
ban ddu. Va vi hiép phuong sai la giao hoan (Cov (a,
b) = Cov (b, a)), cdc phin ti clia ma trin hiép phuong
saila d6i xing v6i dudng chéo chinh, c6 nghia la phan
trén va phan dudi clia tam gidc bang nhau. Céc hiép
phuong sai ma ching ta c6 duéi dang cic muc nhap
ctia ma tran.Néu duong thi: hai bién tang hodc gidm
cung nhau (tuong quan). Néu am thi: Mot céi ting
khi cai kia giam (Tuong quan nghich)

Budc 3: Tinh toan cac gia tri riéng va cac vector
riéng d€ xac dinh thanh phan chinh

Céc thanh phén chinh la cdc bién méi dugc xay dung
duéi dang t6 hgp tuyén tinh hodc hén hgp cua cac
bién ban dau. Cac két hgp nay dugc thuc hién theo
cach ma cdc bién mdi (tdc la cac thanh phén chinh)
khong c6 lién quan va hau hét thong tin trong cac bién
ban dau dugc nén hodc nén vao céc thanh phin dau
tién. TG chic thong tin trong cdc thanh phén chinh
theo cach nay, sé cho phép giam kich thuéc ma khong
lam mét nhiéu thong tin, va diéu nay bang céch loai
b cac thanh phén c6 thong tin thip va coi cac thanh
phan con lai 1a cdc bién mdéi.

Budc 4: Xac dinh s6 lugng thanh phéin chinh

O budc trude, tinh todn cic dic trung va sip xép
ching theo gia tri riéng ctia chung theo thu tu gidm
dan, cho phép tim cac thanh phén chinh theo thi ty
6 y nghia. Trong budc nay, chon gii tit ca cac thanh
phén nay hay loai boé nhiing thanh phén it c6 y nghia
hon (c6 gia tri riéng thip) va tao véi nhiing thanh
phén con lai mot ma trin vecto ma thudng dugc goila
vecto dic trung. Vecto déc trung chi don gidn la mét
ma trin c6 cac cdt la ky hiéu riéng cta cac thanh phan
ma chung ta quyét dinh giti lai. Diéu nay lam cho
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né trg thanh buéc ddu tién huéng t6i viéc gidm kich
thudc, bdi vi néu ching ta chon chi giti lai p eigenvec-
tors (thanh phén) trong s6 n, tap dii liéu cudi cung sé
chi ¢6 tha nguyén p.

Budc 5: Chuyén ddi dii liéu 6 * doc theo truc cua
thanh phén chinh

Trong cic budc trude d6, ngoai viéc chudn hoa, khong
thuc hién bét ky thay d6i nao d6i véi di liéu, chi chon
cac thanh phan chinh va tao thanh vecto dic trung,
nhung tap dii liéu ddu vao van ludn theo cic truc ban
dau (ttic1a vé€ cac bién ban dau). Trong budc nay, budc
cudi cung, muc dich 1a stt dung vecto déc trung dugc
hinh thanh bang cach st dung céc ky tu riéng ctia ma
tran hiép phuong sai, d€ dinh huéng lai dii liéu tii cac
truc ban dau dén cac truc dugc dai dién bdi cac thanh
phén chinh (do d6 c6 tén 13 Phan tich cac thanh phin
chinh ). Diéu nay cé thé dugc thyc hién bing cach
nhén chuyén vi ctia tap dit liéu géc voi chuyén vi ctia
vecto dic trung.

K ET QUA VA THAO LUAN

Mé ta dit liéu chdt luong nudc

Nhiét dé

Trong giai doan 2015-2020, theo két qua quan tric,
nhiét d¢ trung binh ctia nudc song Hau, doan chay
qua tinh Vinh long khoang 30.12°C; dao dong trong
khoang 29.14°C dén 30.58°C. Nhin chung nhiét d¢

nudc song trung binh khu viic nghién ctiu trong giai
doan cdc ndm 2015 -2020 la tuong d6i 6n dinh.

pH

Trong giai doan 2015 - 20020, thong s6 pH c6 gia tri
trung binh qua cdc nam tu 2015-2020 c¢6 gia tri lan
lugt 7.69, 7.73, 7.47, 7.93, 7.58, 7.82; trung binh dao
dong trong khodng 7.47 -7.93 (Hinh 2). Khoéng c6
bién dong qua 16n, cac thong s6 pH tai cic diém quan
trdc qua cdc ndm déu ndm trong gid tri giéi han cua
QCVN 08:2008/BTNMT, cot A2.

Téng chét rdn lo liing TSS

Thong s6 TSS ctia nudc song Hau c¢é miic dao dong
16n trong giai doan danh gia. Vao cac nam 2016, 2017,
va 2018 gid tri TSS do dugc déu vugt quy chudn khi so
sanh v6i QCVN 08-MT:2015/BTNMT- cdt A2 va B1.
V& khong gian, tai cac vi tri V101 (cach nha may nuéc
Tra On khoing 50m), V105 (ranh gi6i Vinh Long -
Tra Vinh - Séc Trang) la nhiing khu vic ¢6 mtc d6 6
nhiém TSS cao, thong s6 vao cac nam 2016, 2017 va
2018 tai 03 vi tri vugt chuidn V101, V105, V107 lan lugt
1459.33 - 55.00 - 52.67, 63.33 - 63.00 — 52.33, 64.33 -
66.33 — 34.33. Vao cac thoi diém quan trac nam 2016,
2017 va 2018, két qua TSS tai V101 vugt quy chudn tu
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Hinh 2: Dién bién pH clia nuéc mat giai doan 2015-2020
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Hinh 3: Dién bién TSS clia nudc mat giai doan 2015-2020

1,5 -2 14n lan; tai vi tri V105 vugt tui 2-2,2 14n. Két qua
quan trc ciing cho théy, ham lugng TSS ting vao cac
nam 2016, 2017, 2018 va gidm dén tit 2019 dén 2020
(Hinh 3).

Néng dé oxy héa hoc COD
Tai céc vi tri 1dy mau, két qua quan trac (Hinh 4) cho
théy gid tri COD déu nam trong giGi han cho phép

s0 v6i cot A2, gia tri trung binh qua cdc ndm 2015 -

2020 dat 9.09 mg/1. Tuong ty nhu BODs, COD ciing
c6 xu hudng bién dong ting theo thoi gian tii 2015 dén
2020; trong d6 ndm 2016 tai tdt ca cdc vi tri ldy mau,
gid tri COD la thdp nhat (Vi tri V104 - ddu vam xa Pha
Thanh) cé gid tri COD thép nhit khoang 4,89 mg/l.
Tu ndm 2019 - 2020 gia tri COD ¢6 xu huong ting
rd rét, dic biét ¢ vi tri V106( cich Cang Binh Minh
khoang 50m) da vugt gigi han cia QCVN. Ciing theo
két qua quan tric, gid tri COD tai vi tri 1dy mau V102
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Hinh 4: Dién bién COD clia nudc mat giai doan 2015-2020

va V106 c6 su dao dong thusdng xuyén qua cdc nam,
nhung van theo xu hudng ting; d6i v6i 03 vi tri con
tang déu theo thoi gian. V€ phan bs khong gian, két
qua thdng ké cho thdy gid tri COD quan tric tai V102
thudng cao hon nhiing vi tri con lai theo thoi gian
(trti ndm 2019 va 2020), nhung muic d¢ chénh léch
gitia cac vi tri trong cling ndm quan tric khong déng
ké.

Théng sé nhu cdu oxy sinh héa BOD;

Nhu céu oxy sinh hoéa tai hdu hét cac vi tri 1dy méau
ti ndm 2015 - 2018 déu ndm trong gid tri cho phép
so v6i cot A2 (Hinh 5). Tuy nhién, trong khoang thoi
gian ti ndm 2019 - 2020, théng s6 BODs tai cac vi
tri 14y mau déu c6 xu hudng ting manh, dic biét vao
nam 2020, tai tit ca cac vi tri ldy mau déu vugt mic
cho phép. Tai vi tri VIO1 (cich nha may nudc Tra On
khoang 50m), gia tri BODs ¢4 gia tri 6.10mg/1 ndm
2018 va 6.65mg/1 ndm 2020. Tai vi tri V106 (cach Cang
Binh Minh khoéng 50m), ndm 2019 c¢ gié tri BODs
1én dén 6.94mg/1 ting gap 1.64 lan so v6i nam 2018;
dén nam 2020 c6 gid tri 8.59mg/1, ting 1én 2.03 14n so
v6i ndm 2018.

Théng s6 NH, "

Ham lugng amoni (NH4 ™) ctia nuidc song Hau bién
d6i nhiéu, gia tri do dugc cua thong s6 nay dao dong
trong khoang tii 0.19-0.67mg/1 (Hinh 6). Két qua
quan tric tli nim 2015-2018, néng dd NH, ™ tai phan
16n vi tri déu vugt quy chuén cho phép (cot A2) dic
biét vao nhiing ndm 2015, 2016 ham lugng rét cao
va ¢ xu hudng giam dan tii nam 2018 - 2020; Cu
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thé ham lugng NH4* trung binh ndm 2015 ¢6 gid tri
0.49mg/1 vuot 1.63 lan so véi QCVN( cdt A2), nim
2016 c6 gia tri 0.50 mg/1 vugt 1.67 1an so véi QCVN(
cOt A2). Tai vi tri V104 (d4u vam xa Phu Thanh) luén
vugt muc cho phép ti nam 2015 - 2020. Tuy nhién
tl ndm 2019-2020 c6 xu hudng gidm va thip hon quy
chudn cho phép (cot A2) (chi con vi tri V104 vigt miic
cho phép).

Théng s6 PO4>~

S6 liéu khao st cho thdy, ham lugng photphat trong
nuéc song Hau nidm trong khoang ti 0.16 dén 2.70
mg/l, trung binh 1a 0.69 mg/l (Hinh 7). Khi so sianh
v6i gidi han cho phép (cot A2, QCVN 08-MT:2015),
gid tri PO43~ déu vuot quy chufin cho phép tai cic
vi tri ldy mau cu thé, nam 2015 ¢6 gid tri trung binh
0.86mg/1 vugt 4.3 1an, ndm 2016 c6 gia tri trung binh
0.83mg/1 vuigt 4.15 14n, nam 2017 c6 gid tri trung binh
0.78mg/1 vugt 3.9 14n, ndm 2018 c6 gid tri trung binh
0.79mg/1 vugt 3.95 lan, ndm 2019 va 2020 c6 gia tri
trung binh 0.44mg/1 vugt 2.2 lan.

Tuong ty chi tiéu NH4 T, ndng d6 PO,43~ ciing ¢6 xu
hudng ting tii ndm 2015 dén 2018 tai tit ca cdc vi tri
14y mau (tdng cao vao nhiing ndm 2017, 2018, 2019);
va gidm dén vao cac nam 2019, 2020. Tai vi tri V102
(Ranh gi6i Pong Thap-Can Tho-Vinh Long) két qua
quan tric cho thdy ndng d6 cta chi tiéu nay da giam
dang ké (dat cao nhét vao ndm 2016 va da giam hon
14 14n vao nam 2019, 2020). Tai vi tri V102 (khu vuc
tiép gip gitia 03 tinh: Vinh Long-Tra Vinh - Bén Tre;
thudc x4 Trung Thanh Pong), két qué quan tric cho
thdy gia tri PO4>~ ¢6 xu hudéng giam theo thoi gian
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Hinh 5: Dién bién BOD5 clia nudc mat giai doan 2015-2020
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Hinh 6: Dién bién NH;* clia nugc mat giai doan 2015-2020

nhung khong déng ké, nim 2020 n6éng d¢ cao hon so

v6i nhiing vi tri con lai.

Phan tich thanh phan chinh

Két qua KMO 14 0.63 va két qua ctia Bartlett nho hon
0.001, diéu d6 cho thdy tinh doc lap cta di liéu va
¢ thé dugc ap dung phan tich PCA cho tép di liéu.
Hinh 812 biéu d6 ‘diém khuy tay’ (scree) gitip xac dinh
$6 lugng thanh phén chinh 14 4 noi phuong sai giam

dang ké. D6 do s6 lugng thanh phan chinh sé 1a 4.
Nhin chung, bén thanh phén chinh mé ta lan lugt
la 30.42, 46.48, 59.04 va 69.38% su thay d6i quan st
dugc vé chit lugng nudce trong toan bo thai ky nghién
ctiu (Bang 2).

Cac tai dai dién cho mo&i tuong quan gitia thanh phin
chinh va cdc bién ban d4u. Luu va cong su>!' da phan
loai tai thanh phén la “manh’, “trung binh” va “yéu”,
tuong ting véi cac gia tri tai tuyét d6ilan lugtla > 0.75,
0.75 dén 0.5 va 0.50 dén 0.30. Tai trong duong hodc
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Hinh 8: Bi€u d8 ‘diém khuy ta (scree)’ xac dinh sé lugng thanh phan chinh

Bang 2: Péng gép ciia cac thanh phan chinh.

Thong s6 PC1 PC2 PC3 PC4

Do léch chudn 2.063554 1.49953 1.326279 1.203055
Ty 1é phuong sai 0.30416 0.16061 0.12564 0.10338
Ty 1é tich lay 0.30416 0.46477 0.59042 0.6938
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4m manh ctia moét tham s8 cho théy tham s6 d6 c6 lién
quan nhiéu dén thanh phan tuong Ging>2. Tai ctia PC
dugc trinh bay v6i diém chuén hoéa trong Hinh 9 va 10
va Bang 3.

Thanh phén chinh dau tién (PC1) giai thich khoang
30.42% tong phuong sai, vdi tdi trong duong yéu clia
COD (0.442), v BOD5 (0.444). O Vinh Long, mua
mua chiém gin 80% lugng mua ca nim>>. Theo d¢,
thanh phan chinh nay c6 nguén gdc tii cic hoat dong
nodng nghiép, va sinh hoat ctia ngudi dan. Cu thé, la
do nudc thai ti chan nuoi gia sic, gia cAm, nudi trong
thiy san (nudi ca long be, ao ho.... ), nudc thai sinh
hoat, cdng nghiép, ndong nghiép chua dugc xi ly thai
truc tiép ra song>*.

Thanh phan chinh thi hai, chiém khoang 16.06% t6ng
phuong sai, c6 lién quan chat ché véi TSS (-0.49),
pH (-0.41), va Coliform (0.31). Nguyén nhan cta 6
nhiém TSS c6 thé dugc gidi thich 1a do dat da trong
luu viic va cdc chit 6 nhiém phat sinh tii cdc hoat dong
nodng nghiép ton luu trong dit bi udc mua ria troi va
cudn theo chdy vao nudc song. Ngoai ra, thuc té€ cho
thdy c6 nhiéu nha mdy, co & an xudt cdng nghiép va
ndng nghiép hoat ddng g & cac con song 1gi dung luu
lugng dong chéy 16n vao mtia mua d€ xa trom nudc
thai (chua dat chudn chét lugng xa thai) xudng song
lam cho nuéc séng 6 nhiém TSS>>3. Hai chi tiéu pH
va coliform c6 méi tuong quan nghich chiéu va duong
nhu la mot hién tugng tu nhién, giam pH do sy xuit
hién ctia khi cacbonic. Jang vi Cheong®’ ciing cho
thdy moi tuong quan nghich gitia vi khuén coliform
va pH. Su hién dién ctia coliform cho thiy moéi trudng
trong khu viic nghién ctiu dang tiép nhan chat thai bai
tiét tit dong vat, va con ngudi. Nhu da dé cip & trén,
song Hau, doan chay qua tinh Vinh Long bao gom
dat nong nghiép ddng k€ phan bs doc theo song do
d6 dong chét 6 nhiém khong diém, ching han nhu
phén boén va phéan gia stc, do mua c6 thé din dén
su xudt hién va gia ting vi khudn coliform trong moi
truong. Mot s6 nghién ctiu da bdo cdo tac dong clia
6 nhiém khong diém do lugng mua déi véi vi khuén
coliform 3840,

Thanh phén tht ba lién quan dén P-PO43~ (0.47), N-
NO3~ (0.57). Thong s6 dinh dudng trén song Hau
chu yéu bat nguén tit dong chdy bé mat mang nito va
phét pho tii khu vic san xudt ndng nghiép va nudi
trong thity san '8, Két qua chi ra ring 6 nhiém chit
dinh duéng la nhiing yéu t6 tiém &n chinh anh hudéng
dén chit lugng nudce va tac dong cta 6 nhiém ngudn
khéng diém trén séng Hau doan chdy qua Vinh Long
khoéng thé danh gid thdp. Thanh phén chinh thd 4
¢6 tai trong duong v6i d6 dan dién EC (0.48). Do dan
dién do khéa nang dan dién ctia nudec mit. Do dan dién
cang cao khi ndng d¢ cta cac héa chit tich dién tan

cang cao (ciing dugc goi 1a mudi, hay cic ion mudi bao
gom canxi, kali, clorua, sunfat,va nitrat) trong nudc.
Nguyén nhan c6 sy hién dién ctia cdc ion mudi trong
nudc co thé dén ti ty nhién va nhén tao. Dia chat va
loai d4t 1a nhiing yéu t6 kiém soat ty nhién chinh d6i
v6i tinh dan dién trong song ngoi. Khi trdi mua, nude
thdm qua cdc 16p dét va dd ra céc con song, hoa tan
cac hoa chat trén duong di ctia né (bao gom magié va
canxi cacbonat, lam ting tinh din dién). Ngoai ra d¢
dan dién trén song Hau cao cling c6 thé giai thich tu
hoat dong ctia con nguoi nhu cac nha may, xi nghiép
xa thai nudc thai chua qua xt ly nhu clorua va phot-
phat tit cac san phdm gia dung.

K ET LUAN

Qua két qua nghién ctiu, nhan thiy ring chat lugng
nudéc song Hau, doan chdy qua tinh Vinh Long cé ham
lugng COD, BOD5 cao, nudc mat bi 6 nhiém hiu co.
Két qua phan tich PCA cho théy cic chi tiéu COD,
BODS5, pH, Coliform, P-PO,43~,N-NO3 ~, TSS, vaEC
anh hudng chinh dén néng do chat lugng nudc mat
chti yéu dén tii cac khu vyc bi anh hudng bdi 3 nguon
chinh la hoat ddng nudi trong thity san, san xuit ndng
nghiép va cong nghiép. Vi vay cin dua 8 chi tiéu nay
1a nhiing chi tiéu chinh trong chuong trinh quan trac
chét lugng nudc mat song Hau doan chay qua tinh
Vinh Long.

LO1 CAM ON

Nhoém nghién ctiu xin chan thanh cdm on trudng dai
hoc Tht Dau Mot da cdp tai trg cho nghién ctiu nay.
Nhom nghién ctiu ciing danh gia cao S6 méi trudng
va tai nguyén tinh Vinh Long da cung cip dii liéu
tham chiéu trong qua trinh nghién ciu.

XUNG POT LO1 iCH

Nhom téc gid khong c6 xung dot loi ich véi cd nhan
hay t6 chtic nao lién quan dén bai nghién citu

PONG GOP CUA CACTACGIA

N.T.L.A: dong gbp vao viéc thu thap dit liéu, trich xuat
dii liéu; phan tich va giai thich di liéu, soan thao bai
bdo va stra d6i ban thdo. L.T.D.H: da giup soan thio
ban thao va chinh stta. Q. T.D: da gitp soan thao ban
thao va chinh stia. T.T.A.T: da gitp soan thao ban thao
va chinh stia. T4t cd cdc tdc gia da phé duyét cudi cung
dé xuit ban.

KINH PHi

Nghién ctiu nay dugc tai trg bdi Truong Pai hoc Thu
Déu Mot trong dé tai ma s6 DTHV.21.4-0.07

TAI LIEU BO SUNG
Hinh 11
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Bang 3: Tai trong cac bién trong cac thanh phan chinh
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ABSTRACT

Water is one of the most important and precious resources for the human life and species, a particu-
larly important factor to ensure the successful implementation of strategies and plans for economic
and social development, and to ensure national security. However, water quality is significantly de-
graded by global climate change and increasing over-exploitation activities. The study assessed
the water quality on the Hau River, the part running through Vinh Long province, as an information
sourse for the water resources management and protection in this river. Water quality data used
in the study provided by the Department of Natural Resources of Vinh Long province at 7 sites on
the Hau river. The results show that at most of the monitoring locations, temperature and pH were
consistent with the lifespan of aquatic organisms. TSS parameters, and the content of nutrients and
organic matter exceeded national water surface standards. Applying principal component analy-
sis (PCA), we investigated the relationship between water quality parameters. The results of PCA
analysis showed that COD, BODS5, pH, Coliform, P-PO43~, N-NO3~, TSS, and EC have the key factor
on the quality in Hau river flowing through Vinh Long province mainly originating from areas of
aquaculture, agricultural and industrial activities. Therefore, it is necessary to include these 8 cri-
teria as the key criteria in the surface water quality monitoring and surveying program of the Hau
river flowing through Vinh Long province.

Key words: principal component analysis, multivariate analysis, water monitoring, Hau river

Cite this article : Anh N TL, Tran T AT, Nguyen HT, Le T D H. Assessment of water quality in Hau
river flowing through Vinh Long province using principal component analysis. Sci. Tech. Dev. J. - Sci.

Earth Environ. 2023; 7(2):715-727.

727


https://crossmark.crossref.org/dialog/?doi=10.32508/stdjsee.v7i2.737&domain=pdf&date_stamp=2023-12-31
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	Phương pháp nghiên cứu
	Dữ liệu
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