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Ung dung phan tich thong ké da bié’nrtrong
danh gia chat luong nudc dudt dat
huyeén Tan Thanh, tinh Ba Ria — Ving Tau
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Tém tiit - O nghién ctru nay, cac phwong phap phan
tich thong ké da bién (MSA) nhu phén tich thanh
phin chinh (PCA) va phén tich cum (CA) dwgc tng
dung cho viéc x4c dinh sy bién thién vé khong gian va
thoi gian cia chét lweng nwée dwdi dit huyén Tan
Thanh, tinh Ba Ria — Viing Tau. Cac miu nwéc duwéi
dit dwoc thu thap tir 18 giéng quan tric vao thang 4
(mua kho) va thang 10 (mua mwa) trong nam 2012.
Muoi lim théng so chét lwgng nwée (pH, do cirng,
TDS, CI, F, NOs", SO4%, Crb*, Cu?*, Ca%", Mg?*, Na*,
K*, HCOs va Fe?*) dugc lya chon dé tién hanh phan
tich théng ké da bién.

PCA xic dinh dwgc ba thanh phin chinh anh
hwéng dén chét hrong nwée dwéi dit. Ba thanh phin
chinh gdm yéu t6 nhiém min, sy twong tic ciia cac
thanh phén thach hoc va nhén sinh di giai thich dwgc
70,5% (mua khd) va 71,28 % (miia mura) bién thién
phuong sai ciia tip miu. Két qua phan tich cum (CA)
chi ra 2 nhém khdc nhau véi sy dong nhit trong ndi
b0 tirng cum.

Két qué nghién ciru da cho théy tinh cén thiét cia
phan tich thong ké da bién trong xir Iy b di liéu quan
triic dé trich rit ra nhitng thong tin cn thiét phuc vu
quan Iy tai nguyén nuéc dudi dat.

Tir khod- phén tich thong ké da bién, phan tich
thanh phin chinh, phén tich cum, nwéc dudi dit, quan
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1 GIOI THIEU
han tich thong ké da bién (MSA - Multivariate
Statistics Analysis) bao gdm cac ky thuat
thong ké khac nhau, bao gdm phan tich cum
(CA - Cluster Analysis) va phan tich biét s6 (DA -
Discriminant Analysis), phan tich nhan t& (FA -
Factor Analysis), phan tich thanh phan chinh (PCA
- Principal Component Analysis), phan tich phuong
sai da bién (MANOVA),...trong d6, PCA va CA la
2 phuong phép dugc sir dung phd bién nht [1].
PCA duoc ap dung dé giam s chiéu ctia mot tap
dir liéu bao gém mot s6 lugng 16n cia cac bién lién
quan. Nhung cit giam duoc thyc hién bing cach
chuyen doi cac dir lidu Vao mot tdp mai cua cac
bién, cac thanh phan cha yéu (PCs), d6 1a truc giao
(khéng twong quan) va dugc sap xép theo thir tu
giam dan tAm quan trong. CA 1a phuong phap phan
loai cac d6i twong hay cac bién sao cho cac dbi
tugng trong cung mdt cum xét theo cac dac tinh
duoc chon dé phan tich [2].

Trong nhitng nam gan day, cic phuong phap
PCA va CA da duogc str dung kha rong rai trong cac
g dung moi truong, bao gém cac (danh gia quan
trac dién bién chit lwong nuéc ngdm, nudc mat,
kiém tra két qua cac mo hinh mo phong chat luong
nudc theo khong gian va thoi gian, xac dinh cac yéu
t6 hoa hoc lién quan dén cac diéu kién thuy vin, va
danh gia cac chi thi chat lugng méi trudng [3, 4]. O
My va cac nuéc Chau Au nhu Phap, Thé Nhi Ky
[5] va cac qubc gia & Chau A nhu Malaysia [6],
Trung Qudc [7], Nhat Ban [4], An D6 [8-10], cac
nghién ctru nay da ing dung cac phuong phap MSA
danh gia chét lugng nudc mat, nudc dudi dét & cac
luu vue song dwa vao mdi quan hé giita céc thong
sd quan tric v6i cac dic diém céac ting chira nudc,
tir 46 dé xudt dwoc cac thong sb dic trung chit
luong nude dé gidm sat va quan li hiéu qua.

O Viét Nam, cac ki thuat théng ké da bién cling
duoc st dung rong rai trong nhiéu linh vuc khac
nhau nhu tdm 1y, kinh té, xa hoi, k¥ thuét trong d6
¢6 linh vic méi trudng (chi yéu la sir dung phuong
phap phén tich hdi quy tuyén tinh dé xir 1i cac sd
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liéu phan tich thi nghiém, kiém dinh théng s6 mo
hinh m6 phong. Phan tich danh gia chat luong nudc
chi dya vao phuong phap so sanh véi qui chuén cho
phép, phan ving dwa vao chi sé chét lugng nude
(WQI) va mo6 hinh toan), chua c¢6 nghién ctru nao su
dung céc ki thuat phén tich thong ké da bién danh
gi4 chat lugng nudc mot cach day du, riéng biét
[11].

Trong nghién ctru nay, tap trung phan tich céac
thong sb 1i hoa cua chit lugng nude dudi dat tir s6
lidu quan tric cac tang chita nudc Pleistocen bang
cach sir dung cac k¥ thuat da bién PCA, CA két hop
voi dic diém ting chita nudc va phan bb ngudn thai
trén dia ban huyén Tan Thanh, tinh Ba Ria - Viing
Tau.

2 TAILIEU VA PHUONG PHAP
NGHIEN CUU
2.1 M6 ta vung nghién ciru

Huyén Téan Thanh da va dang tr¢ thanh mot trong
ba dia phwong c6 nén kinh té phat trién bac nhét tinh
Ba Ria — Viing Tau, 12 noi tap trung nhiéu khu cong
nghiép nhat ctia tinh. Nhu cau sir dung nudc trén dia
ban huyén 1a kha 16n dé phuc vu phat trién kinh té,
trong khi d6 cac ngudn khai thic nudc mit tir cac
song, ho trén dia ban khong dap ting dugc nhu ciu
st dung. Theo s6 liéu diéu tra nam 2012 cua S& Tai
Nguyén va Moi truong tinh Ba Ria - Viing Tau thi
tong luu lugng khai thac nude dudi dat trén dia ban
huyén trung binh 18.608.430 m%nam (chu yéu tir
tram cip nudc Phit My - M§ Xuan va Nha may nude
Toéc Tién), trong d6 cdp nudc sinh hoat Ia
13.174.310m%nam va cho san xuat la 5.434.120
m3/nam, nude duge khai thac chii yéu trong ting
chira nuée 16 hong cac trim tich Pleistocen. Tang
chira nuée 16 héng Pleistocen duoc tao thanh tir dat
d4 hat thé ndm du6i hé ting Cu Chi, hé tang Thu
Puc va hé ting Trang Bom véi cac khoang vat
chinh: Fluorit-apatit, felspat, thach cao, turmalin,
montmorilonit, ilmenit va mot s tap chat khac [12,
13].

Huyén Téan Thanh c6 dién tich ty nhién 1a 33.825
ha, dan s trung binh 1 137.334 ngudi, phia Dong
giap huyén Chéu Prc, phia Ty giap huyén Can Gioy
va thanh phd Viing Tau, phia Nam giap thanh phd
Ba Ria va phia Bic giap huyen Long Thanh, tinh
Pdng Nai. Huyen Tan Thanh ndm trong ving kh1
hau dong bang Nam Bo c¢6 khi hau nhiét d6i gin
xich dao, chiu anh huong chu yéu tir gié mia Dong
Bic va Tay Nam. Mgt nam c6 hai mua ro rét 1a mua
kho va muia mua. Mua kho kéo dai tir thang 12 dén
thang 4 nam sau, c6 nén nhiét d¢ trung binh hang
nam cao (26,3°C) va hau nhu khong thay ddi nhidu

trong nam. Mua mua bt dau tir thang 5 dén thang
11, luvgng mua trung binh ndm 1a 1356.5 mm/nam.
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Hinh 1. So d6 vi tri ldy miu quan trdc nuéc dudi dét huyén
Téan Thanh, tinh Ba Ria — Viing Tau

2.2 Tailiéu nghién curu

Trong bai bao nay, 15 thong sé chit lwong nude
(Ca**, Mg?, Na*, K*, HCOs', pH, d6 cimg, TDS,
Cl, F, NOg3, SO4%, Crf*, Cu?* va Fe?*) tir 18 giéng
quan tric chit lwong nudc dudi dat trén dia ban
huyén Tan Thanh dugc S¢ Tai nguyén va Moi
truong tinh Ba Ria — Viing Tau thyc hién vao mua
kh6é nam 2012 (NB2C, NB2A, NB3A, NB1B, NB4,
VT2B, NB1A, VT2A, VT6, QT5B, NB2B, QT11,
QT7B, NB3B, QT5A, VT4B, QT7A, VT4A) dugc
lwa chon xir Iy va danh gia. Vi tri cac giéng quan

trac duoc trinh bay trong so dd vi tri quan tric ¢
Hinh 1.

3 PHUONG PHAP PHAN TiCH THONG KE
DA BIEN VA XU LY SO LIEU

Tat ca céc tinh toan toan hoc va thong ké duoc
thuc hién bang cach sir dung phan mém EXCEL
2013 (Microsoft Office). Cac phan tich CA, DA
dugc xur li bang phan mém SPSS. So d6 phuong
phap nghién clru dugc trinh bay ¢ Hinh 2.

3.1 Phdn tich thanh phan chinh (PCA)

K¥ thudt PCA rit ra cac gia tri riéng va phuong
sai tir ma tran twong quan ciia cic bién ban dau. Cac
thanh phan chinh Ia céc bién khong twong quan, thu
dugc bang cich nhan cac bién twong quan ban dau
v6i hé sb tai nhan td. Vi vy, cac thanh phan chinh
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duogc két hop tuyén tinh cua cac bién ban dau. PC
cung cap thong tin vé cac thong sb c6 ¥ nghia nht,
trong d6 mo ta toan bo du li€u thiét 1ap dung hinh
dir liéu giam véi sy giam tdi thiéu cac thong tin ban
dau. N6 1a mot k¥ thuat manh mé cho mé hinh giai
thich su thay d6i ciia mot tap 16n cac twong quan
bién va chuyén d6i thanh mot tap hop nho hon cua
céc bién doc 1ap (thanh phan chinh) [3].

Phén thanh phén chinh
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Hinh 2. So dd phuong phap nghién ciru
FA tiép tuc lam giam su dong gop cua it bién
quan trong thu dugc tr PCAva nhom méi cua cac
bién duoc rut ra théng qua viéc quay trén truc duoc
xéc dinh béi PCA. Truc d6 thi xac dinh boi PCA
quay dé giam sy lién két cac bién it quan trong. FA
¢6 thé duge biéu dién nhu sau:

Fi= arysj + a2yzj +...+ amym (1)
Khi Fi 12 nhan t5, a 1a hé s6 tai nhan t6, y 1a gia
tri do ctia bién, i 1a s6 nhan t4, j 12 s6 mau va m 14
téng s6 bién. Va cac nhan sb (cac diém sb tong s6
wdce luong duge cho ting quan sat trén cac nhén tb
duogc rat ra) co thé duoc biéu thi nhu sau:
Z;=a,fj;+a,fy; +....+a f. +e;

)
3.2 Phan tich cum (CA)

Trong nghién ciru nay, phuong phap phan tich
CA dugc lua chon 1a phuong phéap phan tich cum
tich tu dgya vao phuong sai 1a “thu tuc Ward” trong
loai thu tyc phan cum tht bac (Hierarchical
clustering). Theo thu tuc Ward thi ta s€ tinh gia tri
trung binh tAt ca cac bién cho tung cum mét. Sau do
tinh khoang cach Euclid binh phuong (Squared
Euclidean distance) giita cac phan tu trong cum voi
gia tri trung binh cua cum, roi lay tong tat ca cac
khoang cach binh phuong nay. O mdi giai doan tich
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tu thi hai cum c¢6 phan ting trong téng cac khoang
céch binh phuong trong ndi bo cum néu két hop véi
nhau 1a nho nhét s& dugc két hgp. Cu thé hon, trong
phuong phap nay khoang cach hodc sy gidng nhau
gitta 2 nhom A va B dugc xem la khoang cach nho
nhét gitra 2 diém A va B [6]:
D(A,B) = Range{d(xi,x;),
voi xije A va xj e B}

®)

Khi d(xi,xj) 1a khoang cach Euclid binh phuong
trong cong thirc (3). Tai mdi budc khoang cach
duoc tim thay ting cip nhém va 2 nhém c6 khoang
cach nho nhét (giéng nhau nhidu nhét) dugc gop lai.
Sau khi 2 nhém duoc gop lai, tiép tuc lap lai cac
bude tiép theo: khoang cach giita tat ca cac cip
nhém duoc tinh lai 14n nita, va cip c6 khoang cach
ngan nhat duoc gdp vao nhém don. Két qua cua viée
phan nhém cdu trac dwoc bidu dién bang do thi -
biéu @b hinh cay.

4  KET QUA VA THAO LUAN

Théng ké mo ta vé bo dit lieu thong s6 chit luong
nude dudi dat duge thé hién trong Bang 1. Sy phan
b cac thong sb chat lwong nude dudi dat dugc danh
gia bang cach xac dinh gia tri 1on nhat, gi4 tri nho
nhét, gia tri trung vi, d6 1éch chuén cua tap dir ligu
quan tric gdm 15 thong sd. Két qua thiy dugc xu
hudng bién dong cua cac thong sé chét lugng nude
dugc ldy ¢ 18 giéng quan tric tdng chira nudc
Pleistocen khu vyc nghién ctu.

4.1 Phan tich PCA

PCA duogc sir dung phan tich 15 thong sé chat
lwong nudce. Bang 2 thé hién két qua phan tich nhan
t6 dwoc thuc hién boi phuwong phép rat trich nhan t6
(phwong phap mic dinh 1a rat cac thanh phan
chinh). Vong xoay nhan t6 chlnh dugc thuc hien
theo phuong phap xoay nguyen goc cac nhan t6 dé
t6i thiéu hoa s6 luong bién c6 hé s6 1n tai ciing mot
nhan t6 (Vanimax véi Kaiser binh thuong). Trong
bai bao nay, tat ca cac lién hé giira cac thong sb co
hé s twong quan 16n hon 50% déu duogc gdp phan
xac dinh thong sb cht lugng nuée dic trung cla
khu vuc nghién ctru.

D6i voi dir liéu mua kho, ba thanh phan chinh
duoc rat trich giai thich dugc 70,50% tong phuong
sai bo dit liéu thiry hoa. Véi gia trj tong phuong sai
dat 38,71% cua thanh ph??m 1, c6 lién quan dén cac
bién gdm CI, d6 cimg, Fe?*, Na*, K*, Mg?*, Ca®* va
TDS. Cac thong sb turong quan trong thanh phan 1
duoc giai thich cho viéc chét luong nudc khu vuc
nghién ctru chiu anh huéng kha 16n tir thanh phan
hoa hoc ¢6 trong trim tich song-song bién hién hiru
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hodc c6 xu huéng bi nhidm man tir bién. Sw nhiém
man thé hién & ham lugng cao cua TDS ciing nhu
Xu huong tap trung cao céac ion CI, Na*, K*, Mg?*
va mot s mudi sit hién hiru. Trong tinh chit nuéc
dudi dét, khi c6 sy twong quan chit giira Cl° thuong
di cung véi céc ion Na*, K*, Mg?* day la cac thanh
phin co trong nudc bién chén vii hodc nude bién
xam nhap vao ting chira nudc thong qua cac cira
song. Thanh phan 2 v&i tong gid tri phuong sai dat
16,59%, c6 su twong quan cac bién HCOg', F, NO3
va SO,2. Cac thong sb twong quan trong thanh phan
2 duogc gidi thich cho viéc chét lugng nude khu vuc
chiu anh hudng boi dic diém dit da cua ting chia
nude, chu yéu 1a do sy rira laa da voi (CaCOs),
dolomit (CaMg[COs],) va sét voi voi su ¢6 mit cua
khi CO,". Thanh phan 3 dwoc giai thich véi gid tri
phuong sai dat 15,206%, bao gdm cac thong s6 Cu,
Cr® va pH, trong d6 mdi twong quan gitra cac thong
sO khac véi thong sé pH thuong & dang thuén
nghich. Tuy nhién, méi twong quan cua céc thong
) trong thanh phﬁn 3 chura that sy manh mé va chua
cho thay xu huéng chung vé cac dic trung cua chit
luong nudc.

Dbi v6i dir liéu mua mua, ba thanh phan chinh
dugc rut trich giai thich dwgc 71,28% tong phuong
sai bo dit liéu thuy hoa. So voi 3 thanh phan & mua
kho thi 3 thanh phan rat trich & miia mua c6 sy thay
d6i vé thanh phan cac thong s6 twong quan dai dién
cho muia mua, chi yéu 1 nuéc nhat véi tong khoang
hoa giam. Véi gia tri tong phu’o’ng sai dat 41 ,86%
ctia thanh phan 1, cac thong s tuong quan gdm
Cl-, d6 ctmg, F', Fe2+, Na*, K*, Mg?* va Ca®". So véi
mua kho, hai thong s dic trung 1a Na* va Cl- da
giam do lwong bd cap nude nhat 16n vao ting chira
nudce, tuy nhién su twong quan trong thanh phan 1
cling duoc giai thich cho viéc chat lvong nude khu
vuc nghién ciru chiu anh huéng kha 16n tir bién.
Thanh phén 2 véi tong gia tri phuong sai dat 18,703
% c6 su tuong quan cac bién TDS, do cung, Cu®

Céc thong sd tuong quan trong thanh phan 2 duoc
giai thich cho viéc chét lugng nudc khu vic ngoai
chiu anh huéng boi dac diém dit da cua ting chia
nudc (chi yéu 1a da voi, sét voi va khoang dolomit)
con nhiéu tac dong 16n chit luong nudc mit, nude
mua chay tran bé mit bd cap vao cac giéng. Tuong
ty nhu mua kho, thanh phéin 3 6 mua mua dugc giai
thich vé6i gia tri phuong sai dat 10,88%, bao gdm
céc thong s6 Fe?*, Cu?*, NOs', Crf* va pH. Vai trd
giai thich phan trim phuong sai ¢ thanh phan nay
khong dang ké ddi vai tap dir lieu mé hinh ciing
chua thé hién dugce xu huéng chung ciia chat lwong
nudc.

Nhin chung, qua két qua phéan tich chét lugng
nude dudi dat huyén Tan Thanh bang phuong phap
PCA cho thiy chit lwong nuéc c6 hai dic trung la
xu huéng nhiém min tir bién va dic diém thuy dia
hoéa tang chira nudc. Két qua phan tich nay s& duoc
chi ra rd hon trong phuong phap phén tich nhém
(CA) & phan tiép theo.

5042' va HCOs.
Bang 1. Théng ké mé ta cic thong s6 chit lwvong nudce dudi dit khu vue nghién ciu
Théng | Pon Mua kho Mua mua

s6 vi Max Min Median Mean Std Max | Min | Median | Mean Std
Ca mg/l 430,86 1,40 7,76 40,34 99,34 100,20 | 1,40 | 16,03 20,39 24,00
Mg mg/l 145,92 0 1,22 17,52 37,60 118,56 | 0,24 0,79 11,30 28,32
Na mg/l 1223 2,57 7,67 133,71 304,29 | 644,44 | 3,57 7,12 72,92 | 161,32
K mg/l 105 0,41 2,58 11,42 24,83 57,90 | 1,22 3,26 7,31 13,24
HCOs | mg/l 289,85 0 30,51 51,17 74,13 494,26 0 51,87 67,12 | 111,22

pH 7,28 4,1 6,13 6,14 0,90 733 | 4,16 6,17 6,21 0,92
TH mg/l 657,5 8,5 46,25 104,65 162,07 308,5 8 22 73,06 | 103,49
TDS | mg/l 1357 38 105,5 261,53 379,68 1368 43 87,5 218,33 | 365,76
Cl mg/l 953,61 7,09 17,73 121,47 258,69 | 475,03 | 7,09 | 13,29 65,92 | 126,11

F mg/l 1,63 0 0,14 0,27 0,37 1,70 0 0,11 0,21 0,38
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NO;~ | mg/l 2,44 0,11 0,60 0,80 0,65 6,09 | 017 0,48 1,27 1,83
S0,Z | mgll 95,58 5,76 47,59 50,04 24,41 59,08 | 2,88 | 1321 17,18 | 13,03
Cr%* | mg/l 0,07 0 0 0,01 0,02 0 0 0 0 0
Cu mg/| 0,11 0,01 0,02 0,03 0,03 0,02 0 0 0 0
Fe mg/| 69,36 0,16 2,70 7,30 15,79 46,45 | 0,18 1,42 7,45 12,27
Ghi chi: Max — Gia tri 1én nhat; Min — Gi4 tri nho nhat; Median — Gia tri trung vi; TH: D6 cing
Mean — Gia tri trung binh; Std - DJ 1éch chuén;
Bang 2. Ma trén rit trich thanh phén chinh miia khd va miia muwa nim 2012
Mua kho Mua mua
Thanh Thanh Thanh Thanh Thanh Thanh
Théng sb phin 1 phin 2 phin 3 phin 1 phén 2 phin 3
Na 0,944 0,796
Mg 0,908 0,764
TDS 0,883 0,822
Cl 0,873 0,703
K 0,872 0,850
Ca 0,794 0,658
Fe 0,648 0,529 -0,745
D¢ cung (TH) 0,618 0,713
HCOz 0,771 -0,527
F 0,763 0,878
NO3- 0,743 0,885
SO~ 0,521 0,678
Cu 0,844 0,615
Cré* 0,838 0,741
pH -0,635 0,579
Eigenvalues 5,807 2,488 2,281 6,255 2,805 1,633
% Phuong sai 38,710 16,588 15,206 41,698 18,703 10,884
% Tich luy 38,710 55,299 70,505 41,698 60,401 71,286
Ghi chii: Phuong phap phan tich: Phén tich thanh phan chinh (PCA - Principal Component Analysis)
Phuong phap xoay: Varimax with Kaiser Normalization
Bang 3. Ma trén it trich thanh phf”m chinh mua khé va mua mua nam 2012
Mua khd Muia mua
Cum 1 Cum 2 Cum 1 Cum 2
Thong sé Pon NB2C, NB2A, NB3A, NB1B, NB4, VT4B, NB2C, NB2A, NB3A, NB1B, NB4, VT4B,
B . VT2B, NB1A, VT2A, VT6, QT5B, QT7A, VT2B, NB1A, VT2A, VT6, QT5B, QT7A,
quan trac VI | NB2B, QT11, QT7B, NB3B, QT5A VT4A | NB2B, QT11, QT7B, NB3B, QT5A | VT4A
Gia tri trung binh Gia tri trung binh
Ca* mg/l 12,54 179,36 12,45 60,12
Mg mg/l 3,21 89,07 2,08 57,36
Na* mg/l 24,08 681,88 20,51 334,94
K* mg/Il 3,07 53,18 3,35 27,09
HCOs mg/Il 42,08 96,62 41,9 193,23
pH - 6,23 5,66 6,31 5,7
Do cing mg/Il 44,01 407,83 29,27 292
TDS mg/l 105,64 1041 97,07 824,67
CI mg/Il 24,05 608,56 15,41 318,46
F mg/l 0,2 0,6 0,12 0,67
NOs mg/l 0,89 0,36 1,27 1,27
SO,* mg/l 45,47 72,85 14,47 30,74
Cré* mg/l 0,01 0,01 0 0
Cu* mg/l 0,03 0,04 0 0,01
Fe?* mg/l 2,86 29,52 6,75 10,91
4.2 Phéantich CA

Phén tich cum da duoc 4p dung dé két hop cac
giéng trong khu vuc nghién ctru vao cac nhom dong
nhét do chit lugng nudc ngam. Trong nghién ctru
nay, phuong phap lién két Ward vé6i khoang cach
Euclide binh phuong di dugc st dung dé nhoém
giéng khao sat vao cac cum. Phan tich cum cho thiy

hai nhém nuée ngam (Hinh 3, Hinh 4 va Bang 3).
Dua vio Bang 3 cho thay két qua phan cum kha
tuong dong cho ci mua mua va mua kho, cum 1
gdm 15 giéng (NB2C, NB2A, NB3A, NB1B, NB4,
VT2B, NB1A, VT2A, VT6, QT5B, NB2B, QT11,
QT7B, NB3B, QT5A) dai dién cho cic giéng nudc
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nhat va cum 2 gém 3 giéng (VT4B, QT7A, VT4A)
dai dién cho cic giéng nuéc bi nhiém min thong
qua cac thong so c6 gia tri trung binh cao nhu TDS

ree

e
I

o

s |

Hinh. 3. Biéu d4 phan tich cum (mua kho)

KET LUAN

K§ thuat thong ké da bién dugc tng dung trong
nghién ciru nay nhu mét cong cu phan tich rd hon
vé chat luong nude dudi dat, gitip cac nha quan 1y
hiéu r& hon vé sy bién d6i theo khong gian cua chat
luong nude dudi dat, tir d6 dua ra dugc cac giai
phap nhim quan 1y bén viing ngudn tai nguyén
nude. Két qua phan tich thanh phan chinh (PCA) da
chi ra duoc ba nhén té chinh cua chét lwong nuéc
duéi dit va két qua phén tich CA ciing chi ra dugc
¢6 2 nhom céc giéng c6 chit luong nudc tuong
ddng. Két qua phan tich cho thiy chat luong nuéc
¢6 sy thay d6i vé phan bd cac ion ¢ cac thanh phan
chinh theo mua, tuy nhién voi chudi s6 lidu con han
che nén céc thay doi nay chua duoc giai thich ) vé
mdi tuong quan ciia n6 trong nudc dudi dat tang
pleistocen khu vyuc. Riéng cac ion dai dién cho xu
huéng nhiém man nhu TDS, CI', Na*, K¥, SO42 thi
két qua phan tich da duoc giai thich 1a kha thoa
dang.

LOI CAM ON

Dé hoan thanh nghién ciru ndy, nhom tac gia tran
trong cam on Vién Moi truong va Tai Nguyén,
DHQG Tp.HCM di h trg kinh phi cho nghién ctru
nay. Céc tac gia ciling chan thanh cam on sy hd trg
cua SO Tai nguyén va Moi truong tinh Ba Ria —
Viing Tau trong viéc cung cép cac dit liéu quan tric
chat lugng nudc dudi dat nam 2012 tai huyén Tan
Thanh, tinh Ba Ria — Viing Tau.
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Application of multivariate statistical analysis in

the assessment of groundwater quality of

Tan Thanh district, Ba Ria — Vung Tau province

Nguyen Hai Au, Phan Thi Khanh Ngan, Hoang Thi Thanh Thuy, Phan Nguyen Hong Ngoc

Abstract - In the present study, Multivariate
Statistical Analysis (MSA) such as Principle
Component Analysis (PCA) and Cluster Analysis
(CA) were applied to determine the temporal and
spatial variations of groundwater quality in Tan
Thanh district, Ba Ria - Vung Tau province.
Groundwater samples were collected from 18
monitoring wells in April (dry season) and October
(wet season) during the year 2012. Fifteen parameters
(pH, TH, TDS, CI, F, NOs", SO+%, Cr®*, Cu?, Ca*",
Mg?*, Na*, K*, HCOs and Fe?*) were selected for
MSA.

PCA identified a reduced number of mean three
latent factors of groundwater quality. Three factors
called salinization, water-rock interaction and
anthropogenic pollution explanined 70,5% (dry
season) and 71.28% (wet season) of the variances.
Cluster analysis revealed two main different groups of
similarities between the sampling sites.

This study presents the necessity of MSA in order
to extract more precise information from a huge
minitoring data, which will be usefull to groundwater
quality management.

Keywords - cluster analysis, environmental monitoring, groundwater, multivariate statistic analysis,
principal component analysis.



