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Ung dung chi s6 chat luong nudc dudi dat va phan

tich thanh phan chinh danh gia chat lugng nuéc tang

chira nu6c Pleistocen, huyén Tan Thanh,
tinh Ba Ria — Viing Tau
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Tém tit—O nghién ciru nay, cac phwong phap chi
sb6 chét lwong nuwée (GWQI) va phan tich thanh
phin chinh (PCA) dwoc ing dung cho viéc danh gia
mirc d9 6 nhidm va cac yéu t6 anh hwéng dén chit
lwong nwéce tAng chira nwéce Pleistocen khu vue
huyén Téan Thanh, tinh Ba Ria — Viing Tau. Cac
miu nwée dwéi dit dwge thu thap tir 17 giéng quan
tric vao thiang 4 (mua khé) va thing 10 (mua muwa)
trong giai doan 2012-2017. Chin théng s6 chit lwgng
nuée (pH, TDS, do cing, CI', F-, NOs, SO4%, Cu?* va
Fe?") dwoc lya chon dé phéan tich, dinh gia trong
nghién ciru nay.

Két qua tinh toan GWQI ciia 17 giéng vao mua
khé c6 chét lwong nuwéc tir tot dén rat t6t (chiém
82%) va 17 giéng vao muia mwa cé chit lwong tir rit
tét dén trung binh (chiém 94%). Lwong giéng quan
tric c6 chat lwgng nwéc x4u — rat xau ciing co sy
thay ddi giira mua khé va mua mwa. PCA da chi ra
dwgc hai nhén t6 diic trung giy dnh hwéng dén chit
lwgng nwée khu vwe nghién ctru. Hai thanh phan
chinh gém sy twong tac ciia cac thanh phin héa hoc
trong trAm tich séng va dic diém thach hoc ting
chira nwéc hay hoat dong nhin sinh da gidi thich
dwoc 65,555% (mua khé) va 61,562% (mua mua)
bién thién phwong sai ciia tip miu.

Ngdy nhdn bdn thao: 20-8-2018; Ngay chap nhdn déing:
27-12-2018; Ngay dang: 31-12-2018.

Nguyén Hai Au, Vién Mbi truong va Tai nguyén, PHQG-

HCM (e-mail: haiauvtn@gmail.com)

Hoang Nhat Truong, Vién Moai truong va Tai nguyén,

PHQG- HCM (e-mail: hntruong.envi@gmail.com)

Pham Thi Tuyét Nhi, Truong Pai hoc Tai nguyén va Méi

truong TP.HCM (e-mail:tuyetnhiptt0801@gmail.com)

Tt Hdng Minh Vy, Truong Pai hoc Tai nguyén va Méi

truong TP.HCM (e-mail: tathongminhvy271@gmail.com)

Phan Nguyén Hong Ngoc, Truong Pai hoc Tai nguyén va

Moi truong TP.HCM (e-mail: ngocphan1201@gmail.com)

Nguyén Kién Quyét, Truong Pai hoc Tai nguyén va Moéi

truong TP.HCM (e-mail: nguyenquyet411@gmail.com)

Két qua nghién ciru cung cAp nhirng théng tin cu
thé, cong cu hiru ich trong viée xir Iy cac dir liéu
quan tric phirc tap va phan ving chét lwong nwéc
duwéi dat khu vue nghién ciru, giiip cic co quan chirc
ning trong viéc hoach dinh cac chién luge thich hop
trong quén ly bén virng tai nguyén nuée dwéi dat

Tir khéa—chét lwong nwéc dwéi dat, chi sb
chit lwong nwéc dwéi dit, phan tich thanh phin
chinh.

1 MOPAU

hi s6 chét luong nude nudc dudi dat (GWQI

- Groundwater Quality Index) la ky thuat
danh gi4, cung cdp sy anh hudng tong hop cua
tirng thong s6 chét lwong trén toan bo chit luong
nude. GWQI 1a phuong phap mé ta dinh lugng vé
chét lwvong nudce va kha nang st dung, dugc biéu
dién qua thang diém, 1a thong sb quan trong dé
phan ving chét luong nude dudi dét [9].

Phan tich thanh phan chinh (PCA — Principal
Component Analysis) la mdt trong cac phuong
phap thong ké da bién duoc ap dung dé giam sd
chiéu ciia mot tap di liéu bao g6m mot sd luong
16n cua cac bién lién quan. Nhitng cit giam dugc
thyc hién bang cach chuyén déi cac dir lidu vao
mot tAp moi cua cac bién, cac thanh phan chu yéu
(PCs), do 1a truc giao (khong tuong quan) va dugc
sip xép theo tht tw giam dan tAm quan trong [5].

Trong nhitng nim gan diay, GWQI va PCA
dugc su dung rong rai trong linh vuc moéi truong
nhu dién bién chit luong nudc dudi dat, nude mat
va danh gia cac chi thi chat lugng méi trudong. O
An D6 [2, 10], Bangladesh [1], Thoé Nhi Ky [9,
11], Ai Cép [3], Nhat Ban [7], cac nghién ctru nay
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d3 tmg dung phuong phap thong ké da bién (PCA,
CA, DA, ...) va chi s6 chat lugng nudc danh gia
chat luong nude mit, nude dudi dat & cac luu vuc
song dwa vao mdi quan hé giita cac thong s do
dac vé6i cac dic diém ngudn tang chira nudc, tir d6
dé xuat dugc cac thong sb dic trung chat luong
nudce cia luu vue dé giam sat va quan li hidu qua.
O nudce ta hién nay, cac k¥ thuat thong ké da bién
(PCA, CA, HCA...) nodi chung va phéan tich thanh
phan chinh (PCA) néi riéng ciing dugc tng dung
rong rii, nhung chii yéu 14 cac nganh kinh té va xa
hoi. Trong linh vyc méi truong, & Viét Nam nodi
chung va tinh Ba Ria — Viing Tau ndi riéng, da co
mdt s6 nghién ciru cta cac nhom tac gia tmg dung
phan tich thong ké da bién dé danh gia chat luong
nude dudi dat [4-6]. Cac két qua bude dau cho
thdy cac k¥ thuat phan tich thong ké da bién c6
nhiéu wu diém, cung cdp nhiéu thong tin hon véi
tap sb lidu quan tric 16n tir cong trinh quan tric
chit lwong nudc hing nim. Trong nghién ciru
nay, tip trung tinh toan, phan tich cac thong sb li
hoa cia chit lwong nude dudi dat trong tang chira
nude Pleistocen bang GWQI va PCA, két hop véi
dic diém tang chira nudc va phan bd ngudn thai
khu vuc huyén Tan Thanh, tinh Ba Ria — Viing
Tau. Két qua phan tich cho phép danh gia thong
tin vé su twong dong trong sd cac tram quan tric
khac nhau, tir d6 xac dinh cac thong sb chat luong
nude dac trung theo thoi gian, cac tac dong cia
cac ngudn 6 nhidm trén luu vue d&én chit lwong
nudec.

2 TAI LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Mo ta viing nghién ciru

Huyén Tan Thanh thudc tinh Ba Ria — Viing
Tau, phia Pong gidp huyén Chau Dbtc, phia Tay
giap huyén Can Gio va thanh phb Viing Tau, phia
Nam giap thanh phé Ba Ria va phia Béc giap
huyén Long Thanh, tinh D@)ng Nai. Dién tich tu
nhién (33.825 ha), dan s6 trung binh (137.334
nguoi). Huyén Tan Thanh ndm trong viing khi hau
déng b.';“lng Nam B¢ ¢6 khi hau nhiét doi g?m xich
dao, chiu anh huéng chi yéu ctia gié mia Dong
Bic va Tay Nam. Mot nim c6 hai mua rd rét 1a
mua kho va mua mua. Mua kho kéo dai tir thang
12 dén thang 4 nam sau, c6 nén nhiét do trung

binh hang nim cao (26,3°C) va hiu nhu khong
thay d6i nhiéu trong nim. Mia mua bit dau tir
thang 5 dén thang 10, lugng mua trung binh nim
la 1356,5 mm/nam.

Huyén Tan Thanh c6 3 tang chira nudc 16 hong
chinh: (1) Tang chtra nudc 16 hong trim trich
Pleistocen trén (qps), (2) Tang chira nude 16 hong
Pleistocen gitra-trén (qpz-3), (3) Tang chira nudc 16
hong Pleistocen dudi (qpi1). Thanh phan thach hoc
tang chira nudc 16 hong Pleistocen gdm chii yéu 1a
cat hat min dén trung thd chira san so6i, c6 noi 1an
sét bot hodc xen kep cac thau kinh mong sét bot,
bot cat min, dit da hat thd nim dudi hé tﬁng Cu
Chi, hé tang Tha Ptic va hé tang Trang Bom véi
cac khoang vat chinh: Fluorit-apatit, felspat, thach
cao, turmalin, montmorilonit, ilmenit va mot sb
tap chét khac. Loai hinh héa hoc nuéc chu yéu la
Clorur Natri, Bicarbonat-Clorur Natri-Calci,
Bicarbonat-Clorur Calci-Natri, c6 ngudn cung cp
chinh cho ting 13 nuéc mwa va nuéc mit thim
tryc tiép ¢ nhimng ving 16 va thdm xuyén tir cac
tang chira nwdc bén trén, mién thoat hudng ra bién
va cac song rach triing thap. Trong d6, 2 ting
chira nuée 16 hdng tram tich Pleistocen trén (gp3)
va Pleistocen giita trén (qp2-3) phan bd chu yéu
trén toan huyén, 1a ngudn cung cip chinh cho cac
nha may khai thac nudc 16n (Phit My - My Xuan,
Toéc Tién) va nhd 1é trén khu vuc nghién cuu.
Theo sb lidu quan tric trong khoang thoi gian tir
2012 dén 2017 do S Tai nguyén va Méi trudng
tinh Ba Ria — Viing Tau thuc hién, din bién chét
lwong nude tai cac tram quan tric ting Pleistocen
trén dia ban huyén Tan Thanh c6 su thay ddi qua
cac nam, ddc biét 1a cac thong s6 TDS, Clorur,
Florur, Sit ¢6 gia tri vuot ngudng gidi han so voi
QCVN 09-MT:2005/BTNMT do chiu tac dong
16n boi cac tic dong kinh té-xa hoi va nhiém min
trong khu vuc [8].

2.2 Tai liéu nghién ciru

Theo sb liéu quan tric giai doan 2012-2017
duoc SO Tai nguyén va Moéi truong tinh Ba Ria —
Viing Tau thyc hién tai 17 tram quan tréc tﬁng
chira nu6e Pleistocen, phan tich 29 thong sb hoa
ly. Tuy nhién, két qua phan tich cho thiy, mot s6
thong $6 khong phéat hién, mot s6 cac khong duoc
phén tich lién tuc giai doan 2012-2017. Do vay,
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trong bai bdo nay st dung chin thong sb chat
luong nuéc (pH, TDS, d6 cing, CI, F, NOsg,
S04Z, Cu?* va Fe?) tir 17 giéng quan tric chat
lugng nudc dudi dat trén dia ban huyén Tan
Thanh dugc Sé Tai nguyén va Moéi truong tinh Ba
Ria — Viing Tau thuc hién vao mua khé va mua

mua giai doan 2012-2017 (NB2C, NB2A, NB3A,
NB1B, NB4, NB1A, VT2A, VT6, QT5B, NB2B,
QT11, QT7B, NB3B, QTS5A, VT4B, QTT7A,
VT4A) duogc lya chon xtr Iy va danh gia. Vi tri cac
giéng quan tric dugc trinh bay trong so dd vi tri
quan trac ¢ hinh 1.
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Hinh 1. So d6 vi tri 14y mAu huyén Tan Thanh, tinh Ba Ria — Viing Tau

2.3 Phwong phadp nghién ciru

2.3.1 Phwong phdp phan tich thong ké da bién va
xir Iy 56 lidu

Tét ca cac tinh toan toan hoc GWQI va thong
ké duoc thyc hién bang cach st dung phan mém
EXCEL 2016 (Microsoft Office). Phuong phap
phan tich PCA dugc xir Iy bing phan mém SPSS
PASW Statistics 21 theo so d6 phuong phép
nghién ctru ¢ Hinh 2.

2.3.2 Chi s6 chat lwong miede duéi dat (Ground
Water Quality Index)

Phuong phap chi sé chét lugng nude dudi dat
(GWQI) phan anh hop phan anh huong cua riéng
cac thong so chat luong nudc khac nhau, phu
thudc nhiéu vao dic diém khu vuc nghién ciru va
muc dich st dung. Chat luong nude dudi dét duoc
tinh toan bang cach ding cong thuc GWQI [13],
dugc so voi giéi han cia Quy chuin Viét Nam
QCVN 09-MT:2015/BTNMT.

GOWI = ZSI" = Z(Wi X q;) = [(ﬁ) x (g—: x 100)]

M
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Trong d6 Ci la ndng d6 cua mdi thong sb, Si la
gi4 tri gi¢i han, wi dugc chi dinh trong s theo
tam quan trong cua no trong bd dir li€u quan tric,

qi 1a ty 1& chat luong nude, Wi 1a trong s twong
quan va Sl; 14 chi sé dai dién cho théng s thir i.

Thu thép s liéu

Xir 1y s6 liéu

v

Tinh toén chi sb chét
lugng nudc dudi dat
(GWOI)

*

Lua chon GWQI
thich hop

Phan ving
chat lugng

v

Ban d6 chit luong
nudc theo GWQI

v

Phan tich thanh
phén chinh (PCA)

v

Ma tran tuong quan

n

Thanh phin
chinh

v

bat ‘tén thanh
phan chinh

Két luan tinh hinh chét lugng nude dudi d4t khu vuc
nghién ctru
P& xuét cac giai phap khai thac hidu qua nudc dudi dét
trong tng Pleistocen trén dia ban huyén Tan Thanh, tinh
Ba Ria - Viing Tau

Hinh 2. So d6 phuong phap nghién ciru

Bang 1. Bang trong s, trong s6 twong quan va gia tri gi6i han chi s6 chit luong nude (GWQI)

A £ . % Trong so twon Gia tri gi¢i han (Si
Théng sb Don vi Trong sb (w) noen (W | (QCVN 09-MT :20i5/l(3T)NMT)
pH - 4 0,12500 55-85
TDS mg/| 4 0,12500 1500
Do cung mg/l 2 0,06250 500
Cl mg/| 3 0,09375 250
F mg/l 4 0,12500 1
NO5 mg/l 5 0,15625 15
SO* mg/| 4 0,12500 400
Cu? mg/l 2 0,06250 0,05
Fe?* mg/l 4 0,12500 5
Swi=32 SWi=L

2.3.3Phan tich thanh phdn chinh (Principle
Component Analysis - PCA)

K§ thuat PCA rut ra cac gia tri riéng va phuong
sai tir ma trn twong quan cua cac bién ban dau.
Céc thanh phan chinh 14 cac bién khong twong
quan, thu dugc bang cach nhan cac bién tuong
quan ban dau véi hé s6 tai nhan t6. Vi vay, cac
thanh phan chinh dugc két hop tuyén tinh cua cac
bién ban diu. PC cung cép thong tin v& cac thong

s0 c6 y nghia nhat, trong d6 md ta toan bo dir liéu
thiét 1ap dung hinh dir liéu giam véi sy giam tdi
thiéu cac thong tin ban dau. N6 1a mot ky thuat
manh m& cho md hinh giai thich sy thay dbi cua
mot tdp 1on cac twong quan bién va chuyén déi
thanh mot tap hop nho hon cua cac bién doc lap
(thanh phan chinh).

FA tiép tuc 1am giam sy déng gop cua it bién
quan trong thu dugc tir PCAva nhém mdi cua cac
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bién duoc rut ra thong qua viéc quay trén truc
dugc x4c dinh béi PCA. Truc d6 thi xac dinh béi
PCA quay dé giam sy lién két cac bién it quan
trong. FA c6 thé duoc biéu dién nhu sau:

Fi = aiy1j + azysj +...+ amymj 2

Khi Fi 1a nhan t6, a 14 hé s6 tai nhan t6, y 1a gia
tri do ctia bién, i 1a s6 nhén 6, j 1a s6 mau va m la
tong sO bién. Va cac nhan sb (cac diém sd tong s6
udc lugng dugce cho tirng quan sat trén cac nhan
td duoc rit ra) ¢ thé duoc biéu thi nhu sau:

Zij = aifyj + asfyj +...+amfmj + eij 3

3 KET QUA VA THAO LUAN
3.1 Thong ké mé ta dit liéu quan trdc

Théong ké mo ta vé& b dit liéu thong s6 chit
luong nudc dudi dat duoc thé hién trong bang 2
va bang 3. Sy phan bd cac thong sé chat lugng
nude dudi dat duge dénh gia bang cach xac dinh
gia trj 16n nhat, gia tri nho nhét, gia tri trung vi,
d6 léch chuan cua tap dir liéu quan tric gdm
chin thong s6. Két qua thdy dugc xu hudng bién
dong ciia cac thong sd chét lugng nude duge lay
& 17 giéng quan tric tang chtra nude Pleistocen
khu vuc nghién ctru 2012 — 2017.

Béng 2. Bang thng ké mé ta chét lugng nuéc mia kho

Mua khd
ThQng Pon vi SO giéng vuot % S0 giéng vuot
0 : Max Min Median | Mean Std QCVNO9- QCVNO09-
MT:2015/BTNMT MT:2015/BTNMT
pH - 7,28 4,10 6,13 6,22 0,78 - -
?L’?ng mg/l 657,50 8,50 45,50 | 104,65 | 162,07 1 5,88
TDS mg/l 1357,00 | 38,00 105,00 | 261,53 | 379,68 0 0
CI mg/l 953,61 7,09 17,73 | 121,47 | 258,69 2 11,76
F mg/l 1,63 0,00 0,12 0,27 0,37 1 5,88
NOs~ mg/l 2,44 0,11 0,41 0,80 0,65 0 0
SO.* mg/l 95,58 5,76 45,15 50,04 24,41 0 0
Cu® mg/Il 0,11 0,01 0,01 0,03 0,03 0 0
Fe* mg/l 69,36 0,16 2,62 7,30 15,79 5 29,41

Ghi chl: Max — Gia tri 1én nhat; Min — Gia tri nho nhat; Median — Gi4 tri trung vi;

Mean — Gi4 tri trung binh; Std - D6 léch chuin;

Bing 3. Bang thong ké mo ta chat lugng nude mia mua

Mua mua
Ths%”g Dv‘z“ _ _ S& giéng vuot % S& giéng vuot
: Max Min | Median | Mean Std QCVNO09- QCVNO09-
MT:2015/BTNMT MT:2015/BTNMT
pH - 7,33 4,16 6,12 6,16 0,90 - -
Do ctmg | mg/l 308,50 | 8,00 21,50 76,03 | 102,72 0 0
TDS mg/l | 1368,00 | 43,00 | 102,00 | 227,29 | 363,78 0 0
Cl mg/I 475,03 7,09 12,41 68,96 | 12544 2 11,76
F mg/I 1,70 0,00 0,12 0,22 0,38 1 5,88
NO;" mg/I 6,09 0,17 0,35 1,00 1,41 0 0
SO,* mg/| 59,08 2,88 12,97 17,12 | 13,02 0 0
Cu® mg/| 0,02 0,00 0,00 0,00 0,00 0 0
Fe?* mg/I 46,45 0,18 1,61 7,87 12,13 5 29,41

Ghi chl: Max — Gia trj 16n nhat; Min — Gia tri nho nhat; Median — Gia trj trung vi;

Mean — Gia tri trung binh; Std - D¢ léch chuén;

3.2 Xdc dinh chi sé chat lwong nudc dudi dat
(GwQl)

Chi sb chit lvgng nudc GWQI duoc sir dung

nhu mot k¥ thuat tinh toan tong ty 1¢ timg thong

s6 chat luwong nude 1én gia tri téng b6 dit lidu chit
lwong nuée khu vuc nghién ciru nhdm xéac dinh
tinh bén virng cua chédt lugng nudc trong viée
d4nh gia nguy co nhiém min, qua trinh tinh toan
sir dung QCVN 09:2015/BTNMT. Két qua duoc
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thé hién & bang 4, bang 5 cho thly GWQI vao
mua kho dao dong tir 14,39 dén 240,73, gia tri nay
¢6 xu huéng giam vao mua mua (13,44 dén
134,44). Két qua tinh toan cho thdy, vao mua kho
c6 khoang 29% giéng (NB2C, NB3A, QTS5A,
NB2A, NB2B) dat GWQI <20 va dugc danh gia
1a nhitng khu vyc c¢6 chit luong nude rat tot. Bén
canh d6, hon 53% tong cac giéng dat chat luong
t6t (QT5B, VT6, NB1B, NB3B, QT7B, NBIA,
NB4, QT11, VT2A) vao mua niy. Ba giéng con
lai roi vao khu vuc co téng chita nude dat chat
luong x4u (VT4A, QT7A) véi 12% va rat xéu
(VT4B) véi 6% so véi toan bo giéng. DI vai 3
giéng nay, nong do cua do cung, TDS, CI', SO
va Fe?* dat gia tri kha cao so v&i dit liéu mau:

- VT4A, QT7A: CI va Fe** vuot quy chuan
(VT4A: CI- = 652,28 mg/l, Fe** = 8,52 mg/l;
QT7A: Fe** = 10,67 mg/l).

- VT4B: thudc loai nudc rat xiu trong mua
kho, d6 cing vuot QCVN (657,5 mg/l, CI" vuot
gp 4 1an (953,61 mg/l).

Vao mua mua gia tri GWQI dao dong tir 13,44
— 134,44, gia tri trung binh dat 39,2. Két qua cho
thdy 47% cac giéng dat chit lugng nudc rat tot,
cao gan gip 2 lan so voi mua kho (NB1B, NB2C,
NB3A, QT7B, NB1A, NB2A, NB2B, VT2A).
Nguoc lai, 18% giéng dat chat lugng t6t (NB3B,
NB4, QT11); 29% la phan trim s6 giéng dat chat
lvong trung binh (QT5B, VT4B, QTSA, VT4A,
QT7A), chi c6 6% giéng dat chat lwong xdu
(VT6) va khong c6 giéng nao thudc chat lugng
nudc rat xau.

Nhin chung, chit luong nudce cua cac giéng vao
mua mua dugc cai thién dang ké, néng do TDS,
Cl, d6 clmg, Fe** van con twong dbi cao tuy nhién
da giam dang ké so véi mua kho. O mua nay,
giéng VT4B (dat chat luong rat xdu ¢ mua kho)
roi vao khung chét lugng nudc dat mirc trung
binh, chi ¢ gia tri CI" vuot gan gip doi quy chuin
Viét Nam (CI = 475,03 mg/l). Tuy nhién vao mua
mua, dic tinh dong chay khién lugng bd cap nudce
nhat vao cac ting chira nudc véi cuong do 16n
trong mot khoang thoi gian nhit dinh lam gia ting
lugng chét ran lo ling trong nudc. Hién tugng
pha lodng nay ciing khién nong do CI', SO4% giam
manh, cic giéng chira ham lugng 16n cac anion
ndy vao mua kho cling tr& vé muc chat lugng

nuée trung binh. Thay vao dé, ndng do Fe?* va
TDS c¢6 xu huéng ting & mot s6 giéng so voi mia
kho (QTS5A, QT5B; VT4A, VT7A) va dic biét
nhit 1 VT6 véi ndng do Fe cao gip 10 lan so voi
quy chuan (Fe?* = 46,45 mg/l).

Day 1a mot trong nhitng nguyén nhan xuat hién
giéng VT6 & khu vuc ¢6 chét lugng nudc xau vao
mua mua.

Bang 4. Chi s chét lugng nuéc mita khd

GIENG GWQI GIENG GWQI
QT5B 38,58 QT5A 19,21
VT4B 240,73 VT4A 72,30

VT6 36,58 NB1A 20,98
NB1B 24,03 NB2A 17,80
NB2C 17,87 NB2B 14,39
NB3A 16,30 NB4 2477
NB3B 39,44 QT11 20,38
QT7B 24,41 QT7A 77,62

VT2A 23,44

Bang 5. Két qué chi sb chét lugng nude mua kho

Phén hang Phén !‘ogi Soqgulée‘rr:g Tén giéng quan
nwoc < trac
trac
NB2C, NB3A,
<20 5 QT5A, NB2A,
NB2B
QT5B, VT6,
NB1B, NB3B,
<50 Tét 9 QT7B, NB1A,
NB4, QT11,
VT2A
50-100 | Trung binh - -
100 — 200 2 VT4A, QT7A
>200 1 VT4B

\
o
\

Hinh 2. Bén db phan bd GWQI mua kho
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Bang 6. Chi s6 chit lvong nudc miia mua

GIENG GWQI GIENG GWQI
QT5B 74,45 QT5A 55,96
VT4B 52,46 VT4A 81,16

VT6 134,44 NB1A 16,30
NB1B 15,92 NB2A 13,44
NB2C 16,93 NB2B 13,90
NB3A 16,16 NB4 21,22
NB3B 24,96 QT11 20,42
QT7B 17,15 QT7A 76,35

VT2A 15,07

Bing 7. Két qua chi sb chét luong nudc mia mua

So
Phan hang Phﬁn}oai giéng Tén giél}g quan
nuoc quan trac
tric
NB1B, NB2C,
8 NB3A, QT7B,
NB1A, NB2A,
NB2B, VT2A
Tot 3 NB3B, NB4, QT11
QT5B, VT4B,
50 - 100 Trung binh 5 QT5A, VT4A,
QT7A
100 - 200 1 VT6

3.3 Su bién thién theo khéng gian cdc cum giéng

PCA duoc su dung dé phéan tich b dir licu gém
chin thong s6 va muoi bay giéng quan trac nham
chi ra nhitng thanh phan chinh 1a nguyén nhan gay

W f@,l»‘

S

GWQI MUA MUA

1661650241 -

yeTe—

[ cs 18595857 - 100 1141866

I 00 141667 - 112 0224143

I 1120420184 - 123 9706421

Hinh 3. Ban db phan b4 GWQI miia mua
ra sy thay ddi chat lwong nuéc khu vuc nghién
ctru cia 2 mua. Phuong phap Varimax dugc su
dung xoay nguyén goc cac nhan to d¢ toi thicu
hoéa lugng bién.

Bing 8. Két qua phan tich thanh phin chinh cac théng sé quan tric

Thong sé ] Mua khd _ ] Mua mua ]
Thanh phan 1 Thanh phan 2 Thanh phan 1 Thanh phan 2
TDS 0,964 - 0,784 - 0,294
CI 0,923 0,190 0,948 -
D§ cung (theo CaCOs) 0,909 -0,202 0,931 0,102
Fe?* 0,803 -0,343 0,471 -0,619
SO 0,461 0,289 0,705 0,142
F 0,342 -0,304 0,426 0,453
Cu® - 0,938 0,545 0,349
pH -0,239 -0,862 -0,164 0,721
NOs -0,116 0,496 - 0,765
Gid tri ddc trung 3,653 2,247 3,606 1,934
(Eigenvalue)
% Phuong sai 40,587 24,968 40,069 21,493
Phuong sai tich liy 40,587 65,555 40,069 61,562

Trong bai bao nay, két qua PCA cho thay c6
hai thanh phan chinh giy anh huéng dén chat
lugng nudc hién hitu ¢ cd mua khoé va mua mua.
Thanh phan 1 cta ca hai mua dugc rit trich 1an
lwot 40,587 % va 40,069 % té)ng phuong sai bo dir
liéu c6 lién quan dén cac thong s6 TDS, CI', do
climg, Fe?* va SO,%. Céac thong sb ndy co twong
guan manh m& dbi voi thanh phan 1 cta ca hai
mua c6 thé dugc giai thich rang chat lugng nude

nghién ctru c6 anh hudng tir cac thanh phan hoa
hoc ¢6 trong trim tich song — séng bién hién hiru
va ¢6 xu huéng bi nhiém min thé hién qua ham
lwong cao (ndng dd6 vuot quy chuén) cua céac
thong s6 do ctng, TDS, CI', SO va Fe?*

Thanh phan 2 chira cac thoéng sé (F-, Cu?*, pH
va NOy) 1a thanh phan chira cac thong s co kha
nang lién quan dén dic diém dét da cia tang chira
nudc hodc hoat dong nhén sinh xung quanh lién
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quan dén sy thay doi chat luong nudce cta ting
chira nue. Tuy nhién trong truong hop nay, gia
tri cua cua cac thong sO thudc thanh phan 2 ciia ca
hai miia van con thap va chua anh huong dang ké
dén chat lugng nuée (khong vuot QCVN). Thém
vao d6, phan trim phwong sai giai thich cho thanh
phan hai twong d6i thdp, khong dang ké dbi véi
tap dir liéu (24,986 % va 21,493 %), do d6 thanh
phan hai chua thé hién dugc xu hudng chung cta
chat luong nudc.

4 KET LUAN

K¥ thuat tinh toan chi s chat lugng nudc va
phan tich thanh phan chinh dugc ng dung trong
nghién ciru nay nhu mét cong cu phan tich r6 hon
vé mirc do 6 nhiém va cac yéu td anh huong dén
chét luong nudc dudi dat, giap cac nha quan ly
hiéu & hon vé chit luong nudc dudi dat ting
chtra nuée 16 hong Pleistocen trén dia ban huyén
Tan Thanh, tinh Ba Ria — Viing Tau, tr d6 dua ra
dugc cac giai phap nham quan 1y bén viing ngudn
tai nguyén nudce trong khu vuec.

Trong nghién ctru nay, tong s6 17 mau nudc lay
tir giéng quan tric dugc phan tich trong mua kho
va mua mua giai doan 2012-2017 thu duoc két
qua nhu sau:

- Theo GWQI, trong mua kho, 29 % mau nude
dudi dit dai dién cho nude “rat tdt”, 53 % nuoc
“tdt”, 12 % va 6 % lan luot cho thay nude xau va
rat xau. Trong mua mua, 47 % mau nudc dai dién
cho nudc “rat tét”, 18 % nudc tot” 29 % nudc
loai “trung binh” va 6 % cho thiy nuéc x4u. Tinh
trang nay la do lugng nudc nhat duoc bd cap vao
cic tang chira nuéc va sy anh huong cua céc
giéng gan ranh man.

- Két qua phan tich thanh phan chinh (PCA)
dd chi ra 2 nhan t§ chinh anh huong dén chat
lwong nude dudi dat trong khu vuc (su twong tac
clia cac thanh phan hoa hoc trong tram tich song
va dic diém thach hoc tﬁng chira nuéc hay hoat
dong nhan sinh), tinh toan dugc 65,555 % téng
bién thién phuong sai ctia tap dit liéu vao mua kho
va 61,562 % tong bién thién phuong sai cla tap
dir liéu vao mua mua.

Két qua phan tich cho thiy chat lugng nudc co
su thay ddi theo mua, cac ion dai dién cho xu
huéng nhiém man nhu TDS, CI, SO,%*, Fe?* di
duogc giai thich kha thoa dang.
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Abstract—This research applied the groundwater
quality index (GWQI) and principal component
analysis (PCA) for assessing pollution levels and
factors effecting groundwater quality of Pleistocene
aquifer in Tan Thanh district, Ba Ria — Vung Tau
province. Seventeen wells were colected in April
(dry season) and October (rainy season) during 5
years (2012-2017). Nine parameters of water (pH,
TDS, d§ cung, CI, F, NOs, SOs*, Cu?* va Fe*)
were collected for analyses.

The results of GWQI (dry season) divided into 17
wells in dry season with groundwater quality from
good to very good which occupied to 82% databases,
compared to 94% of rainy season. Meanwhile, the

number of wells significantly changed from poor to
very poor water between two seasons. PCA
demonstrated that two specific factors, interaction
of chemical components in river sediments and
character of aquifer and anthropogenic, affected to
the quality of groundwater in this study area. These
explained 65.555% (dry season) and 61.562% (rainy
season) of the variances.

This result is provided specific information, and
the useful tools in order to deal with the complicated
databases, as well as zone the groundwater quality
in the study area. This further help the authorities to
plan suitable strategy for groundwater quality
management.

Index Terms—groundwater quality, groundwater quality index (GWQI), principal component analysis
(PCA)
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