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ABSTRACT

Cluster Analysis (CA) and Discriminant Analysis (DA) were applied to assess
salinity intrusion of groundwater in the Pleistocene aquifer in Tan Thanh
district, Ba Ria — Vung Tau province. Groundwater samples were collected
from 18 monitoring wells in April 2012. The water quality parameters
selected for statistical analysis include pH, hardness, TDS, CI, F, NOs,
SO, Cr*, Cu?*, Ca®*, Mg**, Na*, K*, HCOs and Fe’".

CA groups the wells into three distinct clusters related to agricultural
activities, industry, and salinization. DA revealed the existence of significant
differences between these clusters, built a function discriminant analysis and
determined group which causes difference among clusters in the data set. The
parameters representing salinity intrusion (TDS, Mg’*, CI, Hardness, Na®,
K*, Ca®*, and SO+) accounted for 99.8% of the variance of dependent
variables explained by the DA model.

The results showed that cluster analysis and discriminant analysis are the
effective statistical methods in the clustering of salt intrusion.

TOM TAT

Phuong phdp phén tich cum (Cluster Analysis - CA) va phén tich biét sé
(Discriminant Analysis - DA) di dwoc sic dung nham danh gid nhiém man
nuwée dudi dat & khu vue huyén Tan Thanh, tinh Ba Ria — Viing Tau. Cac méu
niede dwdi dit dwoc thu thdp tir 18 giéng quan trdc vao thang 4 nam 2012.
Cdc théng s6 chdt hwong nuée dwoc lua chon trong ki thudt phan tich thong
ké trén bao gom: pH, dé cimg, TDS, CI> F, NOs, SO, Cr**, Cu**, Ca™,
Mg, Na*, K*, HCOs va Fe**.

Két qua phan tich CA nhém bg dit liéu quan trdc thanh ba cum gleng co lién
quan dén hoat dong nong nghiép, hoat dong cong nghiép va sw nhiém man.
Phdn tich biét sé duwoc thwc hién nham nghién ciru sw ton tai khdc biét c6 y
nghia giita cdc cum, xdy dung ham phan tich phan biét va xdc dinh cum gay
ra sy khac biét gita cac nhom cum. Cdc thong so dai dién cho yeu 16 xdm
nhdp man (IDS, Mg**, CI, dé cimg, Na*, K*, Ca**, SO/) chiém 99,8%
phwong sai cdc bién phu thugc cum diroc gidi thich boi moé hinh DA.

Két qua nghién cieu da cho thdy phdn tich cum va biét sé la nhing phiong
phdp thong ké hiéu qud trong phdn viing xdam nhdp mdn.

Trich dén: Phan Nguyén Hong Ngoc, Hoang Thi Thanh Thity va Nguyén Hai Au, 2017. Ung dung phuong
phap phan tich cum va phén tich biét sé danh gia nhiém man ting chtra nudc pleistocen & huyén
Tan Thanh, tinh Ba Ria - Viing Tau. Tap chi Khoa hoc Trudong Pai hoc Céan Tho. Sb chuyén dé:
Maéi truong va Bién d6i khi hau (2): 129-136.
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1 GIOI THIEU

Phan tich théng ké da bién (MSA - Multivariate
Statistics Analysis) bao gdm cac ky thuat thong ké
khac nhau, ching han nhu phén tich cum (CA -
Cluster Analysis) va phan tich biét s (DA -
Discriminant Analysis - DA), phan tich nhéan t6
(FA -Factor Analysis ), phan tich thanh phan chinh
(PCA - Principal Component Analysis),... Cac
phuong phap nay giup gidi thich cac ma tran dir
liéu phirc tap dé hiéu 16 hon ve chat luong nuée,
cho phep xac dinh cac nhén t6 hodc nguén anh
huong dén chat luong nudc va cung cap mot cong
cu cb gia tri @& quan ly va khai thac s dung tai
nguyén nudc.

Mot trong nhirng thuan lgi chinh cua nhiing k¥
thuat nay la kha nang phan tich dir li€u 16n va phirc
tap, c6 nhidu bién va nhiéu don vi thi nghiém.
Nhimg phuong phédp nay doi khi tao ra cac bién
moi bang cach giam s6 lwong cua cac bién ban dau
trong viéc so sanh va giai thich cac dit liéu. Phan
tich cum (CA) la phuong phap phén loai cac dbi
tuong hay cac bién sao cho cic ddi tugng trong
cung mot cum xét theo cac dac tinh dugc chon dé
phan tich. Phan tich phan biét (DA) la phuong
phap phan tich dir liéu khi bién phu thudc 1a bién
phan loai va bién doc lap 1a bién dinh luong. Phan
tich phan biét doi hoi phai biét trudc sé nhom va
chc ddi tugng trong mdi nhom trude khi tién hanh
phan tich, xdy dung ham phan tich phan biét,
nghién ctru sy ton tai khac biét c6 ¥ nghia gitra cac
nhom, xéac dinh bién doc 1ap 1a nguyén nhan 16n
nhit gay ra su khac biét giita cac nhom va phan
loai cac quan sat vao mot nhém nhét dinh dua vao
gia tri ctia cac bién doc 1ap.

Trong nhitng nim gan day, cac phuong phép
phan tich cum va phan tich phan biét da dugc st
dung rdng rai trong cac ng dung mdi trudng, bao
goém cac_ danh gi4 quan tric dién bién chét luong
nudc ngam, nude mit, kiém tra két qua cac mo
hinh mé phong chit lwong nude theo khong gian
va thoi gian, xac dinh cac yéu t6 hoa hoc lién quan
dén céc diéu kién thuy vin, va danh gia cac chi thi
chat lugng moéi truong. G My va cac nude chau Au
nhu Phéap, Thé Nhi Ky (Varol ef al., 2012) va cac
qudc gia & chau A nhu Nhat Ban (Shrestha et al.,
2007), Malaysia (Kura et al, 2013), An Do
(Mavukkandy et al., 2014), Trung Qubc (Yang et
al., 2015), cic nghién ciru nay di tng dung nhiéu
phuong phap thdng ké da bién danh gia chat luvong
nudc mat, nude dudi dit & cac luu vuc song dua
vao moi quan hé gitra cac thong s do dac véi cac
dac diém ngu?)n thai, d& xuit duoc céac thong )
dic trung cht luong nude cia luu vuc dé giam sat
va quan li hi¢u qua.
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O Viét Nam, cac ki thuat thong ké da bién ciing
dugc sir dung rong réi trong nhiéu linh vic khac
nhau nhu tdm 1y, kinh t&, x4 hoi, ky thuét trong d6
¢6 linh vyc méi truong. Cac nghién ctru trong linh
vuc moi truong chu yeu s dung phuong phap
phan tich hdi quy tuyen tinh dé xu li cac s6 liéu
phéan tich thi nghiém, kiém dinh thong s6 mo hinh
md phong. Phén tich danh gia chat lugng nudc chi
dua vao phuong phap so sanh v&i qui chuan cho
phép, phan ving dua vao chi s6 chat lugng nudc
(WQI) va mo6 hinh todn, chua c6 nghién ctru nao str
dung cac ki thuat phan tich thong ké da bién danh
gia chit lugng nudc mot cach ddy du, riéng biét.

Huyén Tan Thanh da va dang tré thanh mot
trong ba dia phuong c6 nén kinh t& phat trién bac
nhét tinh Ba Ria — Viing Tau, 13 noi tap trung nhiéu
khu coéng nghiép nhat cua tinh. Nhu cau sir dung
nude trén dia ban huyén 1a kha 16n dé phuc vu phat
trién kinh té, trong khi d6 cac nguon khai thac
nude mit tir song hd khong dap ung nhu cau do.
Theo s6 liéu diéu tra nim 2012 tir S Tai Nguyén
va Moi trudng tinh Ba Ria - Viing Tau thi tong luu
luong khai thac nudc duéi dat trung binh
18.608.430 m*/nam, trong d6 cap nude sinh hoat 1a
13.174.310m*nam va cho san xuét 1a 5.434.120
m®/nam, nude duge khai thac chu yéu trong ting
chtra nuée 16 hdng cac trdm tich Pleistocen. Tang
chira nuéce 16 héng Pleistocen duoc tao thanh tir dat
d4 hat thé nam dudi hé ting Cu Chi, hé ting Thu
Puc va hé ting Trang Bom véi cac khoang vét
chinh: Fluorit-apatit, felspat, thach cao, turmalin,
montmorilonit, ilmenit va mot sb tap chét khac.
Hai nguyén nhan chinh anh hudong dén chat luong
nude dudi dat & khu vuc nghién ctru 1a do phia Tay
huyén Tan Thanh nam doc theo song Thi Vai va
hoat dong khai thac nudc du6i dét tir cac tram cip
nuge 16n (Pha My - My Xuan, Téc Tién) va nho 1¢
thudc dia ban; mot sé giéng co d6 tong khoang hoa
tang cao cho thay chét lugng nudc dudi dat cé kha
ning chiu sy tic dong cua qué trinh bién man lan
sau vao dét lién va hoat dong phat trién kinh té - xa
hoi trén luu vue.

Trong nghién ctru nay, cic thong s6 1i hoa cua
chat lwong nudc dudi dit trong tang chira nudc
Pleistocen khu vuc huyén Tan Thanh, tinh Ba Ria
— Viing Tau duoc tap trung phan tich bang cac
phuong phéap théng ké da bién (CA va DA). Két
qua phan tich cho phép danh gia thong tin v& su
tuong dong trong cac tram quan tric khac nhau, tir
d6 xac dinh cac thong sb chat luong nudc dic
trung theo khong gian, tic dong ciia cac ngudn 6
nhiém trén luu vire dén chit luong nude.
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2 TAILIEU VA PHUONG PHAP
NGHIEN CUU

2.1
Huyén Tan Thanh thudc tinh Ba Ria — Viing
Tau, phia Bong giap huyén Chau Dirc, phia Tay

giap huyén Can Gid va thanh phd Viing Tau, phia
Nam giap thanh phé Ba Ria va phia Bic giap

M@ ta vang nghién ciru

LY T
L
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Tram tich luc nguyén
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CDE Phirc hé: CO Mdng, Phan Rang,
Ankroet, Béo Cd, Binh GQuan
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huyén Long Thanh, tinh Pong Nai. Dién tich tu
nhién (33.825 ha), dan sb trung binh (137.334
ngudi). Mua kho kéo dai tir thang 12 dén thang 4
nim sau, c¢6 nén nhiét do trung binh hang nim cao
(26,3°C) va hau nhu khong thay d6i nhidu trong
niam. Mila mua bit dau tir thang 5 dén thang 11,
luong mua phan b déu trong nim (trung binh
1356.5 mm/nam).

Hinh 1: So 6 vi tri quan tric huyén Tan Thanh, tinh Ba Ria — Viing Tau

2.2 Tai liéu nghién ctru

Trong bai bao nay, 15 thong s chét luong nude
(Ca*", Mg*, Na', K*, HCO™, pH, d¢ ctng, TDS,
Cl, F;, NOy, SO4 , Crf", Cu2+ va Fe") tir 18 giéng
quan tric chat luong nuéc dudi dét trén dia ban
huyén Tan Thanh dwoc S& Tai nguyén va Moi
truong tinh Ba Ria — Viing Tau thyc hién vao mua
khé nam 2012 (NB2C, NB2A, NB3A, NBIB,
NB4, VT2B, NB1A, VT2A, VT6, QT5B, NB2B,
QT11, QT7B, NB3B, QTS5A, VT4B, QT7A,
VT4A) dugc lua chon xur ly va danh gid. Vi tri cac
giéng quan trac duoc trinh bay trong so dd vi tri
quan trac & Hinh 1.

2.3 Phuong phap phén tich théng ké da
bién va xir Iy s6 liéu

Tat ca cac tinh toan toan hoc va thong ké dugc
thuc hién bang cach st dung phan mém
Excel 2013 (Microsoft Office). Cac phan tich CA,
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DA duoc xur I
(PASW Statistics 21).

2.3.1 Phdn tich cum (Clustering Analysis - CA)

bang phan mém SPSS

Trong nghién clru nay, phuong phap phan tich
CA dugc lya chon 1a phuong phap phan tich cum
tich tu dwa vao phuong sai 1a “thu tuc Ward” trong
loai thi tuc phan cum thir bac (Hierarchical
clustering). Theo thu tuc Ward thi ta s€ tinh gia tri
trung binh tht ca cac bién cho tirng cum mat; sau
do, tinh khoang cach Euclid binh phuong (Squared
Euclidean distance) giira cac phan tur trong cum vdi
gia tri trung binh cua cum, roi 1ay tong tat ca cac
khoang cach binh phuong nay. O mbi giai doan
tich ty, hai cum cé phan ting trong tong cac
khoang cach binh phuong trong ni b cum néu két
hop véi nhau 13 nhé nhét s& duoc két hop. Cu thé
hon, trong phuong phap nay khoang cach hodc su
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gidng nhau gitra 2 nhom A va B dugc xem la
khoang cach nhé nhat gitra 2 di€ém A va B:

D(A,B) = Range {d(xi,xj),v6i xi € A va xj € B}(1)

Khi d(xi,xj) 1a khoang cach Euclid binh phuong
trong cong thirc (1). Tai mdi budc khoang cach
dugc tim thay ting cip nhom va 2 nhom c6 khoang
cach nho nhat (giéng nhau nhiéu nhét) duoc gop
lai. Sau khi 2 nhém dugc gop lai, tlep tuc lap lai
cac budc tiép theo: khoang cach gitra tat ca cac cip
nhom duge tinh lai 1an nita, va cip c6 khoang cach
ngan nhit dugc gop vao nhom don. Két qua cia
viéc phan nhém cau trac dugc biéu dién bang do
thi - biéu d6 hinh cay (Nguyén Hai Au va cv.,
2014).

2.3.2 Phan tich biét sé (Discriminant Analysis
-DA)

Phuong phap phan tich phan biét (DA) 1a k¥
thut phan tich dir liéu khi bién phu thudc 14 bién
phan loai va bién doc lap la bién dinh lurong. Muc
tiéu cua phan tich biét s 1a viéc xay dung cac ham
phan tich phan biét hay mot ham tuyén tinh két hop
cac bién doc 1ap sao cho phan biét rd céac biéu hién
cua bién phu thudc, nghién ctru sy ton tai khac biét
¢6 ¥ nghia giita cic nhom xét theo bién doc lap,
xac dinh bién doc 1ap nao 1a nguyén nhan chinh
gay ra su khac biét gilta cac nhom va phan loai cac
quan sat ndy vao trong mot nhom nhét dinh dya
vao cac gia tri ciia bién doc 1ap. M6 hinh phan tich
biét s6 c6 dang tuyén tinh nhu sau:

D=by+b1X;+bXs+ ...+ biXk (2)

Trong d6, D la biét s6, b 1a hé sb hay trong )
phan biét va X 1a bién doc 1ap. Cac hé sb hay trong
s& dugc tinh toan sao cho cac nhom c6 céc gia tri
cua ham phén biét (biét s6 D) khac nhau cang
nhidu cang tét. Piéu nay xay ra khi ti 1€ cua téng
céc do léch binh phuong cua biét sb giita cac nhom
s0 voi tong cac do 1éch binh phuong cua biét s6
trong ndi bd nhom dat cuc dai (Hoang Trong va
ctv., 2008).
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3 KET QUA VA THAO LUAN

3.1 Su bién thién theo khong gian cic cum
giéng

Dua vao biéu do phén tich cum (Hinh 2) va ket
qua phén tich phan bd cac cum giéng quan trac
(Bang 2) cho thay chit lwong nudc cua 18 giéng
quan trac duoc phan thanh 3 cum nhu sau:

— Cum 1 gdm 13 giéng véi gia tri trung binh
NO;5™ vuot trdéi hon so véi hai cum con lai, hién
tugng nay c6 thé két luan rang cac giéng thudc cum
1 chiu anh huéng kha l6n boi hoat dong nong
nghiép dién ra xung quanh khu vuc quan trac. Cac
gieng NB2C, NB2A, NBIB, VI2B, VT2A, NB1A
va QT11 nam & vi tri gin khu vuc trong cay cong
nghiép; giéng VT6 toa lac & khu vic nudi trdng
thily san, chiu anh huong boi cac chit hitu co tir
luong thirc an tan du trong qua trinh nudi trong ;
giéng NB4 nam ngay khu vuc bai rac Toc Tién véi
luong hitu co phan huy 16n. Tuy nhién, gia tri trung
NOs™ dat 0,827 mg/l van nam trong quy chuan cho
phép (<15 mg/l) do do chat luong nude thude cac
giéng & cum 1 van con kha tot (Yang, et al., 2015).

Cum 2 gbm 2 giéng c6 gia trj Cr%* va Cu?*
cao hon so v6i hai cum con lai. Kha nang kha 16n
khi nhan dinh ring cum 2 bi anh hudng boi qua
trinh xa thai cua cac khu cong nghiép bdi vi tri hién
dién cuia hai giéng (NB3B, QT5A) thudc cum 2 1a
rit gan voi cac khu cong nghiép nang (My Xuéan
B1).

Cum 3 gdbm 3 giéng mang gia tri Mg?', Na*, K*,
d6 cung, TDS, CI, F-, SO va Fe?" vuot troi hon
rat nhiéu so v6i hai cum déu tién. Dic biét, gia tri
CI- va Fe?* con vuot ca quy chuan cho phép vai CI-
vuot gap 2.4 1an va Fe?* vuot 5,9 1an cho thiy ring
cum 3 co6 kha nang chiu anh huong cia qua trinh
xam nhap man 1én cac giéng c6 vi tri gan bd bién
cling nhur gan cac ranh man.
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Hinh 2: Biéu d6 phén tich cum

Bang 2: Bang phan bd cic cum giéng quan tric

Cum1 Cum 2 Cum 3
Théng s6 bon vi NB2C, NB2A, NB3A, NB1B, NB4, VI2B,  NB3B, VT4B, QT7A,
quan trac *  NBI1A, VT2A, VT6, QT5B, NB2B, QT11, QT7B QT5A VT4A
Gia tri trung binh
Ca?* mg/1 17,3 14,7 179,358
Mg* mg/1 9,9 2,250 89,072
Na* mg/1 69,6 7,340 681,878
K* mg/1 59 0,935 53,183
HCOs mg/1 54,17 42,715 96,615
pH mg/1 6,25 4,76 5,66
Do cung mg/l 96,21 13,75 407,83
TDS mg/1 216 102 1041
Cr mg/1 90,24 27,47 608,55
F mg/1 0,275 0,105 0,59
NOs mg/1 0,827 0,566 0,363
SO4* mg/1 48,28 36,98 72,84
Cré* mg/1 0,009 0,047 0,010
Cu? mg/1 0,027 0,102 0,044
Fe?" mg/l 7,229 1,390 29,517

3.2 Xic dinh cac bién phén biét c6 y nghia
gilra cdc cum

Tir két qua phan tich DA cho thdy cic bién
thudc yéu t6 nhiém man (TDS, Mg, CI, d6 cimg,
Na*, K*, Ca?*, SO4*) chiém wu thé hé sd chuin
hoa, hé s6 chuan héa cang 16n thi dong gop nhiéu
vao kha nang phan biét ciia ham, cac bién nay chu
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yéu c6 lién hé chit ch& voi ham thir nhat, cu thé 1a
y€u t0 nhiém man (Bang 3 va 4).

Gia tri Eigenvalue tuong img ciia ham 1 16n va
chiém 99,1% phuong sai giai thich két qua. Hé s&
Canonical tuong tng 1a 0,999, binh phuong cua hé
s0 nay 1a (0,999)% = 0,998 cho thdy 99,8% phuong
sai ciia bién phu thude Cum duge giai thich boi mo
hinh DA (Bang 5).
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Bang 3: Ma tran ciu tric trong DA
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Bang 4: H¢ s6 ham phan biét

Ham sb CUM

1 2 Néng nghiép Cong nghiép Nhiém miin
NOs 0,241° 0,129 Ca? 0,852 0,900 -1,060
TDS 0,150" 0,021 Mg?* -4,664 -2,355 54,613
Cu* 0,138" -0,113 Na* 0,140 0,003 -6,703
Mg?* 0,094" 0,018 K~ -0,735 -2,663 16,933
Cr 0,091" 0,004 HCO5 -0,251 -0,303 -1,659
b6 cung 0,089" 0,083 pH 62,914 50,306 16,675
Na* 0,077 0,028 Do cung -0,671 -0,677 1,466
K* 0,064 0,033 TDS 0,095 0,156 -1,108
Ca?* 0,044" -0,001 Cr 0,293 0,218 2,626
HCO5 0,015" 0,001 F 75,844 55,220 273,652
pH -0,017 0,435" SO4* 0,157 0,111 0,524
Cr%* -0,008 -0,088" (Constant) -201,036 -127,917  -1093,672
SO4* 0,025 0,081"
F 0,023 0,060"
Fe? 0,007 0,052°

Bang 5: Bang Hé s6 Eigenvalue trong DA

Ham Eigenvalue % Phwong sai % Phuong sai trich Twong quan Canonical
1 367.556 99,1 99,1 0,999
2 3.350 0,9 100 0,878

Biéu db phan tan cua cic nhom anh hudng dén
chat luong nudc dudi dit (Nong nghiép, Cong
nghiép va Xam nhap min) dugc dién td theo ham
thir nhat va ham thi hai cia biéu do. C6 thé thay rd
rang nhém 3 (X4m nhép min) co tri sd cao nhat
theo ham thtr nhét so v6i hai nhém con lai, vi ham
thir nhat chii yéu gén véi cac bién (TDS, Mg, CI,
do cimg, Na*, K*, Ca%", SOy) nén c6 thé thiy ring
nhom 3 dugc phan biét mét cach rd rang theo cac
bién nay. Nhimng gleng mang gia tri cao & ham th
hai c6 nguy co bi nhiém mén nhiéu hon so véi cac
giéng con lai (Hinh 3).

cum
ONéng nghigp
() Céing nghigp
X&m nhap man
[ Trung tam nhom

407

209

Xam nhap man

ignNﬁng nghiép

Cang nghigp B

Ham sé 2

-20

-40

Ham s6 1

Hinh 3: Sy phéan bd cac cum phén biét
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Biéu dd vi tri Territorial Map (Hinh 4) biéu
dién gia tri trung tAm (centroid) cia mdi nhom.
Ranh gigi cua cac nhom duogc thé hién bﬁng cac
con sb 1, 2, 3 twong tmg voi cum Nong nghiép,
Cong nghiép va X4m nhap man. C6 thé thiy riang
trung tdm cta nhom 3 (X4m nhap man) nam tai vi
tri 6n dinh va it bi 1an so vi hai nhom con lai, ddu
hiéu nay cho thay nhom 3 mang tinh dai dién cao
nhit cho bd dur liéu quan tric véi ba giéng dic
trung cho yéu t6 nhim min (VT4A, VT4B va
QT7A) cua chét luong nude dudi dat nam 2012.

1 smp

z+  Gia tri trung tam

L e
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13
13
13
13
13+
22
22
22
22
22
22
22
22
23
=

=
=
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Hinh 4: Biéu dd thé hién gia tri trung tAm caa
moi nhom
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Su nhiém man thé hién ¢ ham luong cao cua
TDS ciing nhu xu hudng tép trung cao cac ion CI,
SO4>, Na™, K¥, Mg va mot sé mubi sat hién hiru.
Bén canh d6, vao mua kho, lugng nudce bd cap cho
tang chira nudc 1a rat it, hiu nhu khong xay ra
manh m€ nhu mua mua. Mgt nguyén nhéan nira 1a
do myc nudc cac ving séng hd giam gay kho khin
trong viéc khai thac, do d6 tan suét khai thac nude
duéi dét phuc vu cho sinh hoat ciing nhu cac hoat
dong nong nghiép, cong nghiép dién ra voi cuong
d6 16n, gbp phan giy suy giam chét luong va can
kiét nudc dudi dit. VT4A, VT4B, QT7A la céc
giéng quan tric c6 quan hé thiy luc v6i nudc song,
¢6 dic diém 1a tang chira nudc nam nong, 16p cach
nude cd ngudn gde song - bién va nam ngay ranh
gidi man — nhat, theo quy lut thi mia mua bj day

1l2]3
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ra bién va mua kho xam nhap man s& lai tién sau
vao dat lién gy anh hudng dén chat lugng nudc
dudi dat khu vuce nghién ciru.

3.3 Suw phin b6 cac ion chinh

Hau hét cac giéng quan tric déu phan bd ¢ khu
vuc thudc loai nudc Ca?*- Mg?', Na'™- K* va loai
nuée CI - SO4* (Hinh 5). Hon thé nira, céc giéng
quan tric con c6 xu hudng troi hon nghiéng v¢ loai
nudc Cl - SO4%, dic biét mot s6 giéng quan tric
con mang ham luong TDS rit 16n (VT4A, VT4B).
Tir d6 c6 thé gia dinh dwoc rang két qua trén co thé
l1a do su ha thép muc nude dudi dit vao mua kho
va qua trinh nhiém min da anh huong nhat dinh
dép céc giéng quan tric phan bd & khu vyc gan bo
bien.

= QTSB
e VT4B
VT6

NB1B
NB2C
NB3A
NB3B
QT78
QT5A
VT4A
NB1A
NB2A
NB2B

VT2B
QT11
QT7A
VT2A

Hinh 5: Biéu d6 phan bd céc ion chinh

4 KET LUAN

K§ thuét thong ké da bién dwoc tng dung trong
nghién ctru ndy nhu mét cong cu hiru hiéu trong
viéc phén tich va giai thich chat luong nude, giup
cac nha quan 1y hiéu rd hon vé sy bién doi theo
khong gian cua chat lugng nude dudi dét, tir do
dua ra duoc cac giai phap nhim quan 1y bén viing
ngudn tai nguyén nudc. Két qua phan tich cum
(CA) da nhom 18 giéng quan trac thanh 3 cum déc
trung cho chat lugng nudc cia cac giéng quan tric
(hoat dong nong nghiép, hoat dong cong nghiép va
nhiém min) dua vao dic tinh twong dong cia bd
dir liéu. Phén tich biét s6 (DA) tiép tuc kiém dinh
két qua phan tich cum bang cach xéac dinh cac bién
phan biét c6 y nghia giita cac cum, giai thich dugc
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99,8% phuong sai cic bién va chi ra nhom 3
(VT4A, VT4B, QT7A) mang tinh dai dién cao nhat
cho bd dir liéu ban dau.
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