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Ung dung trong sé Entropy tinh toan chi sé chat luong nuéc duéi
dat (EWQI) phan vung chat luong nuéc dudi dat tang Pleistocen tai
thi xa Pha My, tinh Ba Ria - Viing Tau
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TOM TAT

Nudc dudi dat trén dia ban thi xa Phi My duoc khai thac chd yéu trong tang chiia nudc tram tich
Pleistocen, s&t dung cho nhiéu muc dich khac nhau nhu tudi tiéu, cdp nudc sinh hoat, san xuat va
chan nudi. Trong nghién ctiu nay, phuong phap chi sé chét lugng nuéce dudi dét (EWQI) dugc ting
dung dé xéc dinh muc d6 phu hop clia nuée dudi dat trong khu vuc nghién clu theo trong s6
Entropy. Phuong phap nay tinh toan trong sé clia ting thong sé dua trén mic do hiéu qua cla
théng tin dugc cung cap tirngudn dir liéu bang cach xac dinh mic dé bién thién ctia mdi gia tri do
d thé hién o tinh khach quan trong viéc chon trong sé clia ting théng s6. Cac mau nudc dudi dat
dugc thu tir 17 giéng quan trac vao mua khd va mtia mua ndm 2017 véi mudi thong sé chat lugng
(pH, TDS, d6 cting tdng, CI—, F~, NH4T-N, NO3 ~-N, SO42~, Pb va Fe?T) duac luia chon phan tich. Két
qua tinh toan trong sé Entropy cho thdy cac thdng s6 pH, TDS, NO3 ™~ la cac thong sé anh hudng
dén chat lugng nudc cling véi dé két qua phan tich cho thay chat lugng nudc dudi dat trong khu
vuc nghién cu dugc chia thanh 4 loai. Trong do, trén 70% cac giéng dat chat lugng nudc *rat tét"
vao ca mua kho va mua mua. Chi 6% cac giéng co chat lugng *khong phu hop dé strdung' trong
téng s6 giéng quan trac tai khu vuc nghién ciu.
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GIOI THIEU

Nudc la thanh phan khong thé thiéu cta sy s6ng con
ngudi, cdc hé sinh théi va chi phéi moi hoat dong kinh
té - xa hoi. Bén canh cac nguén nudc mit (song, sudi,
ho) thi nguén nudc dudi dat la mot ngudn nudc sach
quan trong ctia mdi qudc gia va 1a ngudn tai nguyén
6 gi6i han va dugc stt dung kha phd bién cho san xuit
nodng nghiép va sinh hoat & cdc nudc dang phat trién.
Dong thoi, téc do gia tang d6 thi hoa, cong nghiép
héa va hoat dong néng nghiép nhu hién nay lam ting
nguy xay ra cac van dé vé méi trudng va dac biét1a 6
nhiém nguoén nudc dudi dat.

Hién nay d€ quan ly, ddnh gid mudc d6 phu hop
clia ngudn nudc cho muc dich cdp nudc va nong
nghiép ngudi ta st dung cac ky thuat danh gia chat
lugng nudc nhu phuong phap todn hoc mao (fuzzy
mathematics method), phuong phdp mdc do thanh
vién (membership degree method), phuong phap
phén tich nhan t6 (factor analysis method), phuong
phdp mo6 hinh xdm (gray modeling method), phuong
phap phan tich thi bac (analytic hierarchy process
method)!. Trong d6, ky thuat ddnh gid chit lugng
nudc dugc st dung rong rai 13 phuong phap chi s6

chit lugng nudc (WQI - Water Quality Index). Day
la mot cong cu s6 co thé dugc stt dung d€ xac dinh su
pht hgp ctia nuéce cho muc dich cép nudc, cung cip
su anh hudng téng hgp cta tiing thong s6 chat lugng
trén toan bo chat lugng nudc.

“Phuong phap WQI c6 kha nang mo ta di liéu chét
lugng nudc cao bén canh viéc st dung cac thong s
hiéu qua trong danh gia va quan Iy chét lugng nuéc” 2.
Do d6 WQI dugc sti dung d€ danh gid dit liéu gidm st
chét lugng nudc va cho phép cic nha khoa hoc giai
thich cdc két qua gidm sat dong thoi phan tich y nghia
vé két qua chdt lugng nudc, déc biét khi néng do cac
chi tiéu vugt mic tiéu chuén chit lugng nudsec. WQI
cling hitu ich trong viéc trinh bay thong tin chét lugng
nuéc theo cich dé hiéu di véi cong ching?>. Vi vay
trong nhiing nam gan day, phuong phap chi s6 chit
lugng nude da dugc stt dung rong rai trén thé giéi nhu
tai An D9 chi s6 (WQI) duoc ung dung danh gid chat
lugng nudc tai ho Loktak cho thdy nudc hd khong phu
hgp d€ udng, bao gom ci nguasi va ddng vét, gop phan
cung cdp thong tin cho din ching cling nhu nhiing
nguoi ra quyét dinh*, México”, Thé Nhi Ky6, tai tinh
Kurdistan, Iran, Chi s6 WQI dugc diing dé danh gia su

Trich dan bai bao nay: Au N H, Bao TM, Nhi P TT,Vy THM, Hién T T, Hiép TN, Linh LK, Ha L T H. Ung
dung trong sé Entropy tinh toan chi sé chat lugng nuéc duéi dat (EWQI) phan viing chit lugng nuéc
dudi dat tang Pleistocen tai thi xa Phu My, tinh Ba Ria - Ving Tau. Sci. Tech. Dev. J. - Sci. Earth

Environ.; 4(1):140-148.
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phu hgp ctia chét lugng nudc ngdm phuc vu cho muc
dich 4n u6ng, da chira 36% mau c6 chit lugng tuyét
Vi va 64% mau 1a loai nuéc t6t”. Tai Trung Qudc, chi
$6 WQI dugc ting dung tai Cao nguyén hoang thé 1a
budc ddu chi ra cdc mau nudc c6 chit lugng kém, tu
d6 lam tién d€ cho cho cdc phan tich siu hon, nhim
giai thich nguyén nhan lam giam chét lugng nuéc®,
Pakistan®, Bangladesh !°. C4c nghién cttu nay da tng
dung phuong phap WQI danh gid chit lugng nudc
mit, nudc dudi dat dua vao thong s6 dic trung chat
lugng nudc dé tién hanh phan vung, gidm sit va quan
li nguén nuée.

O Viét Nam, phuong phép chi s chét lugng nude
ciing dugc st dung rong rdi d€ danh gia chit
lugng nudc mat, nudc dudi dat cho muc dinh noéng
nghiép !!. Tuy nhién, trong phuong phap WQI, viéc
lya chon trong s6 cta tiing thong s6 thuong duge dua
ra boi y kién cd nhan cta chuyén gia danh gia dua
trén kinh nghiém thuc té. Viéc nay c6 thé lam ting
tinh cht quan vao qud trinh tinh toan, danh gia, cé
thé dan dén sai léch két qua do trong s6 tim dugc phu
thuc 16n vao mic do chuyén mon ctia chuyén gia va
dong thoi ¢ nhiéu dii liéu c6 gia tri c6 nguy co bi loai
bo 12

Khai niém trong s6 Entropy ctia cic chi s6 chat lugng
nudc dugc xac dinh béi entropy ctia Shannon 3. En-
tropy la thuéc do mic d§ phan tan dii liéu, dong thoi
¢ thé do ludng dugc muic d9 hiéu qua ctia thong tin
dugc cung cdp bai diiliéu. Do d6, entropy c6 thé duge
sti dung dé€ xac dinh trong s6. Dya vao mtc do chéch
1éch ctia ngudn di liéu sé xac dinh chi s6 entropy, tu
do6 tim ra trong s6 cta ting théng s6. Khi cic doi
tugng dugc danh gia c6 su chéch léch 16n, gia tri en-
tropy sé nho va ngugc lai, lugng thong tin dugc cung
cp cang nho thi trong s6 cang nho. Do dé phuong
phép trong s6 entropy la mét phuong phdp mang tinh
khéch quan vi trong s6 ctia tiing théng s dugc tinh
todn dya trén muc d¢ bién thién ctia méi gid tri va phu
thudc vao nguén dit lidu 4,

Trong bai bdo nay, phuong phap WQI véi trong s6
Entropy dugc sti dung danh gia chét lugng nudc ctia
tang chiia nudc Pleistocen trén dia ban thi xa Pha My,
tinh Ba Ria - Viang Tau, mién Dong Nam B¢, Viét
Nam, d€ cung cép thong tin ddy dt hon vé chit lugng
ngudn nudce cdp cho muc dich tudi va sinh hoat ctia
cdng dong. Tang chiia nudc Pleistocen dia ban thi xa
Phu My dugc S& Tai nguyén va Moi trudng tinh Ba
Ria - Viing Tau quan tric, ddnh gid chit lugng so véi
quy chuan ky thuét qudc gia vé chit lugng nuéc dudi
d4t (QCVN 09-MT: 2015/BTNMT) 02 mita méi nim,
bat ddu tit ndm 2012 dén nay.
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TAI LIEU VA PHUONG PHAP NGHIEN
cUu

Vung nghién citu

Thi xa Phu My thudc tinh Ba Ria - Vang Tau gidp
huyén Chau Diic vé phia Pong, huyén Can Gio vé
phia Tay, thanh ph6 Ving Tau va thanh phd Ba Ria
vé phia Nam va huyén Long Thanh va huyén Nhon
Trach vé phia Bic. Dién tich tu nhién 33.384 ha, d4n
s6 trung binh 175.193 ngudi. Thi xa Phi My nim
trong viing déng bang Nam B¢ c¢6 khi hau nhiét d6i
gié mua cén xich dao, chiu anh huéng ctia gi6 mua
Dong Bac va Tay Nam, khi hau 6n hoa, ché d6 nhiét
tuong déi 6n dinh, cao quanh nam, it chiu dnh hudng
cta thién tai.

Thi xa Pht My ¢6 3 tdng chita nudc 16 hdng chinh,
gom Pleistocen trén (qps3) (gém cac giéng QT5B,
VT4B, VT6, NB1B, NB2C, NB3A, NB3B, QT7B) c6
do sau tlt 14-30m; Pleistocen gitia-trén (qp2—3) (g6m
cac giéng QT5A, VT4A, NB1A, NB2A, NB2B, NB4,
QT7A.QT11, VT2B) sau tii 5-38m va Pleistocen dudi
(qp1). Trong dd, 2 ting chiia nudc 16 hong tram tich
Pleistocen trén (qp3) va Pleistocen gitia-trén (qp2—3)
6 dién phén bé trai rdng toan thi xa véi mitc do giau
nudc 16n, dugc khai thac d€ cung cdp chinh cho cac
giéng cdp cong nghiép quy md tu trung binh dén l6n
(Pha My - My Xuan - Téc Tién) va nho 1é tai khu
vuc nghién ctu, dugc 14y mau quan tric chét lugng
vao 2 dgt (muia kho va miia mua) hang nim. Thanh
phén thach hoc gom chti yéu 1a cat hat min dén trung
tho chiia san sdi, cat pha bot mau xam sang, c6 noi
1an sét bot hodc xen kep cac thiu kinh mong sét bot,
bodt cat min, ndm dudi hé tdng Ca Chi, hé ting Thu
Diic va hé tdng Trang Bom véi cac khoang vat chinh:
Fluorit-apatit, felspat, thach cao, turmalin, montmo-
rilonit, ilmenit va mot s6 tap chat khéc'®. Loai hinh
héa hoc nudc cha yéu 1a nuéc nhat, gom Clorur
Natri-Kali, Clorur Bicarbonat Natri-Kali, Bicarbonat-
Clorur Natri-Calci, nguén cung cip chinh 1a nuéc
mua va nudc mit thim truyc ti€p tu trén xudng, mién
thodt hudng ra bién va cdc sdng rach triing thap.

Tai liéu nghién ciu

Trong bai bao nay, 10 thong s6 chat lugng nuéce (pH,
TH, TDS, SO42~, Cl~,NH,T-N,NO3~-N, F~, Pb va
Fe?™) tit 17 giéng quan tric chdt lugng nudc dudi dat
trén dia ban thi x4 Phu My dugc S& Tai nguyén va Moi
truong tinh Ba Ria - Viing Tau thuc hién vao mua kho
va muia mua ndm 2017 (NB1B, NB2C, NB3A, NB3B,
QT7B, NB1A, NB2A, NB2B, NB4, QT11, QT7A,
VT2A, QT5B, VT4B, VT6, QT5A, VT4A) dugc xit Iy
va dénh gid. Vi tri cdc giéng quan tric dugc trinh bay
trong so d6 vi tri & Hinh 1.
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Hinh 1: Vi tri khu vuc nghién ctu.

Phuong phap nghién ctu

Tat ca céc tinh toan toan hoc va thong ké dugc thuc
hién bang céch st dung phdn mém EXCEL 2016 (Mi-
crosoft Office).

Trong sé Entropy

Céc budc tinh trong s6 entropy dugc tinh theo L.
Peiyue, W. Jianhua va Q. Hui .

Gia st ¢6 m mau nuGe dugc 14y d€ danh gia chitlugng
nude (i=1,2,... m). Mbi mau c6 n thong s6 udc tinh
(j=1,2, ... n). Theo dit liéu quan sit, ma trdn X c6 thé
dugc xdy dung:

X11 X12 - Xin

X21 X22 . X2,
X= "

Xml  Xm2 Xmn

Tién xt ly dit liéu dugc dp dung d€ loai bo tac dong
ctia cac don vi khéc nhau, céc chi s6 déc trung va cac
loai chat lugng khac nhau.

Theo phan bd ctia moi chi s6, cac chi s6 ¢ thé dugc
chia thanh bon loai: loai hiéu sudt, loai gia tri, loai ¢6

dinh va loai khoang.
Déi véi loai hiéu sudt, cdng thiic xy dung chudn héa
la:

%ij — (Xij)min

Y. =
Y (xij)max - (xij)min

1)
Doi véi loai gid tri, cong thic xdy dung chudn hoa la:

(Xij ) max — Xij

Y, — _ \ijjmax A
Y (xij)max - (xij)min

)
Trong bai bdo cdo nay st dung cong thiic (2) x4y dung
chuén héa loai gid tri do cac thong s6 quan tréc 1a cac
gid tri do dat dugc.

Sau khi bién d6i, thu dugc ma tran tiéu chuin Y:

Y11 Y12 - Vin
Y — Y21 Y22 - Yo
Yml  Ym2 Ymn

Cong thic tinh ty 1é gid tri chi s6 ctia chi sd j va trong
mauila:
Yij

pP.=
Y Y yij @)
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Thong s6 Entropy thong tin dugc thé hién bang cong
thuic (4):

1 m
€= () l;Pij~1n(Pij) 4)

Cudi cuing, trong s6 Entropy c6 thé dugc tinh theo
cdng thiic (5):

1—e;

i—i(1—ej)

w;j = ©)
Trong cong thuc trén, @ ; dugc dinh nghia 13 trong s6
Entropy ctia thong s6 j.

Chisé EWQI

Budc dau tién dé tinh EWQI la xdc dinh thang ddnh
gid chat lugng (qj) cho tling thong s6. qj dugc tinh
theo cong thiic sau:

G

qgj=—< X 100 (6)

Si
Trong do:
C, la nong do cta tling thong s6 héa hoc trong moi
mau nudce tinh bang mg/L.
S; 1a céc thong s6 tiéu chuén c6 trong Quy Chuén Ky
Thuat Qudc Gia V€ Chat lugng nudc dudi dat (QCVN
09-MT: 2015/BTNMT) tinh theo mg/L.
Phuong trinh trén ddm bao ring néu thoéng s6 j hoan
toan khong cé trong nudc thi q; = 0 va khi lugng
thong s6 nay bang gid tri cho phép clia n6, thi q; =
100.
EWQI ¢6 thé dugc tinh theo cong thitc dudi day:

EWQI=Y)_, w;q; (7)

Déi véi EWQI, nude ngdm dugce phan thanh nam cdp,
ti chat lugng nudc rat tot, dén chit lugng nude rit
kém. Cic tiéu chudn phan loai dugc liét ké trong
Bang 1 dugc tham khdo ti cac bai bao quéc té, do
Viét Nam hién nay dang con cic nghién ctu chua cu
thé vé bang tiéu chudn phan loai chit lugng.

Bang 1: Tiéu chuan phan loai chat lugng nuéc dugi
dat theo EWQI ¢

EWQI Xép hang Chit lugng nudc
<50 I Rét tot

50-100 II Tot

100-150 III Trung binh
150-200 VI Kém

>200 v Rét kém
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KET QUA VA THAO LUAN

Thong ké moé td vé bo dii liéu thong s6 chat lugng nude
dudi dat dugc thé hién trong Bang 2. Su phén bd cac
thong 6 chétlugng nude dudi dit duge danh gid bang
cdch x4c dinh gid tri 16n nhat, gia tri nhé nhit, gid tri
trung vi, d¢ léch chuén cta tép di liéu quan tric gébm
10 thong s6. Két qua thdy dugc xu huéng bién dong
ctia cc thong s6 chat lugng nude dugc ldy 6 17 giéng
quan tréc tdng chita nudc Pleistocen khu vic nghién
clu.

Trong sé Entropy

Phuong phap tinh trong s6 Entropy dugc st dung
phén tich 10 thong s6 chét lugng nude. Thuc hién
theo trinh ty cdc budc & phan Trong sé Entropy thu
dugc Bang 3 thé hién két qua trong s8 cua céc thong
s0.

Céc trong s6 ctia thong s6 trong nghién cttu nay dugc
chon duya trén chi s6 thong tin Entropy. Péng nghia
véi viéc ngudn dii liéu thong tin ctia théng s6 nao hiéu
qua thi trong s6 ctia thong s6 d6 sé 16n va ngugc lai.
Dai v6i mua kho cac thong s6 nhu pH, TDS, NO3 ™ -
N, Pb?* 14 cac thong s6 4nh hudng dén chit luong
nudc ngdm. Do trong s6 Entropy ctia cic thong s6
nay cao hon 0,1.

Tuong tu nhu viy d6i véi mua mua cac thong s6 pH,
TDS, NO3~-N, SO42_ la cac thong s6 quan trong
quyét dinh chat lugng nudc ngdm.

Két qua trong s6 nay phu hgp nhén dinh ctia Vasan-
thavigar 17 rdng co s6 lua chon trong s6 dua trén miic
do6 quan trong, chiém uu thé clia cdc thong s6 trong bd
dii liéu chat lugng nudc. Trong nghién ctiu nay, cic
thong s6 pH, TDS, NO3 ™ -N, Pb, SO42_ chiém uu thé
do d6 trong s6 ctia cac thong s6 nay sé cao hon so véi
céac thong s6 con lai.

Chi sé EwWQI

Chi s6 chat lugng nudc véi trong s6 entropy EWQI
dugc st dung nhu mot ky thuat tinh todn tng cac
thong s6 chdt lugng nudc trén bo dit liéu chét lugng
nudc tai thi xa Phu My nhdm xdc dinh tinh bén viing
cta chit lugng nudc, qua trinh tinh toan st dung
QCVN 09:2015/BTNMT.

Két qua tinh todn va xép hang chit lugng nudc dugc
thé hién trong Bang 4 va biéu d6 phan ving chat
lugng nudc dudi dat ting Pleistocen khu viyc nghién
ctiu vao mua kho va mua mua (Hinh 2) cho thdy
EWQI vao mua khé dao dong tu 15,88 dén 281,21,
gid tri nay ¢ xu hudng ting vao mua mua.

Vao mua kho, ¢6 hon 70% giéng (NB1B, NB2C,
NB3A, NB3B, NB1A, NB2A, NB2B, QT11, QT7A,
QT5B, QT5A, VT4A) c6 gid tri EWQI <50, dugc danh
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Bang 2: Giéa tri ndng dd cac thong sé chat lugng nudc tang chira nudc Pleistocen tai TX. Phu My

N Mua kho Muia mua

(S6 Max. Min. Mean SD Max. Min. Mean SD

luong)
pH 17 6,55 4,30 5,14 5,29 7,80 5,80 7,20 7,16
Do cing 17 360 0 15 59,18 234 0 11 38,65
téng
TDS 17 852 11 52 195,29 724 10 43 135,18
SO42- 17 90,00 0,00 3,00 11,65 120,00 0,00 0,00 11,35
Cl- 17 512,00 3,00 17,00 82,65 376,00 5,00 15,00 53,65
NH4+-N 17 22,40 0,00 0,04 1,63 18,40 0,00 0,07 1,37
NO3-N 17 11,60 0,00 0,08 1,53 2,36 0,00 0,12 0,55
F- 17 1,11 0,00 0,00 0,07 1,79 0,17 0,33 0,50

17 0,04 0,00 0,00 0,01 0,16 0,00 0,01 0,02
Fe2+ 17 56,10 0,00 1,71 6,26 71,30 0,11 4,00 10,34

Bang 3: Trong sé Entropy ciia cac thong sé héa hoc
pH TH TDS Cl- F- NH4+- NO3- SO42- 2+ Fe2+
N N

Mua 0,18 0,08 0,12 0,07 0,09 0,07 0,13 0,07 0,12 0,07
kho
Mua 0,23 0,08 0,11 0,07 0,08 0,06 0,12 0,11 0,06 0,07
mua

«_x.

gia la nhiing khu vic c6 chit lugng nudc “rét t6t”. Bén
canh d6, khoang 18% céc giéng c6 chit lugng “t6t”
(NB4, VT2A, VT6). Hai giéng con lai (VT4B, QT7B)
datloai chétlugng “x4u” chiém 6% va “khdng phithop
dé stt dung” chiém 6% so vdi toan bd tdng 17 giéng
quan trdc. Tai vi tri QT7B c6 két qua “khong thé su
dung” vao mua kho c6 thé do khai thac qué miic khién
ranh man l4n sau vao tang chia nudc va anh hudng
ctia hoat ddng néng nghiép trong khu vuc. Trong khi
do, tai VT4B c6 két qua EWQI vao muia kho cao co
thé do hoat dong khai thdc nudc lam ting kha néing
xam nh4p mén va anh hudng ctia ranh méin kéo theo
ham lugng cic thong s6 kha cao. Doi véi 2 giéng nay,
noéng do Clorua, Amoni, Florua, Chi va Sit c6 gid tri
khé cao so vdi tép di lidu:

Cl~ va Fe?" tai ca 2 vi tri QT7B va VT4B déu vugt
quy chuin (QT7B: CI~ = 253mg/l, Fe>™ = 56,1mg/l;
VT4B: CI~ = 521mg/], Fe>" = 17,8mg/l).

QT7B thudc loai nudc “khdéng phu hop d€ su dung”
c6 ham lugng NH4 T-N va F~ vugt nguéng gidi han
lan lugt gép 22,4 14n va 1,11 14n.

Vao mua mua, gid tri EWQI dao dong tii 24,41 dén
353,19. Két qua tinh toan thu dugc khoang 70%

«_ X,

cdc giéng nudc dat chit lugng “rat t6t”, tuong tu véi
mua khd (NB1B, NB2C, NB3A, NB3B, NB1A, NB2A,
NB2B, QT11, VT2A, QT5B, QT5A, VT4B). S5 lugng
cdc giéng dat chit lugng “t6t” dat 23%, cao hon so véi
mua khé (QT7B, QT7A, VT6, VT4A), trong d9, giéng
QT7B va VT4B c6 cdi thién vé€ chit lugng trong muia
mua c6 thé do lugng nudc nhat dugce bd cép vao cac
ting chiia nude lam gidm nong do cac chat 6 nhiém
gay anh hudng dén chit lugng nudc dudi dat. Chi 1
giéng (NB4) chiém 6% giéng quan trac c6 chit lugng
nudc thudc loai “khong phit hgp d€ st dung” c6 thé bi
anh hudng baéi Bai rdc Toc Tién trong pham vi giéng
quan tric.

Nhin chung, chét lugng nudc ctia cac giéng vao muia
mua dugc cii thién, nong d6 C1~, NH, T-N, Fe2" van
con tuong d6i cao tuy nhién da gidm dang k& so véi
mua kho. O mua nay, giéng VT4B (dat chit luong
“Trung binh” & mua kho) roi vao khung chét lugng
nudc dat “rat tot”, chi co gia tri CI~ vugt 1,5 lan quy
chuéin Viét Nam (Cl™ =376 mg/l). Tuy nhién vao mua
mua, ddc tinh dong chay khién lugng b6 cip nuédc
nhat vao cac tang chda nudc véi cuong do 16n trong
mot khoang thoi gian nhat dinh gay ra hién tugng pha
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Bang 4: Phan loai chat lugng nuéc vao mua khé va
mua mua

Mau Mua Mua
kho mua
EWQI Phén EWQI Phéan
loai loai

NBI1B 19,99 I 26,59 I
NB2C 20,69 I 35,93 I
NB3A 19,23 I 30,72 I
NB3B 41,38 I 28,63 I
QT7B 281,21 \Y% 88,81 II
NB1A 17,64 I 31,95 I
NB2A 17,01 I 29,54 I
NB2B 16,93 I 33,86 I
NB4 52,27 II 353,19 A%
QT11 20,07 I 24,41 I
QT7A 33,1 I 74,24 II
VT2A 89,39 II 29,03 1
QT5B 33,13 I 30,86 I
VT4B 116,08 III 41,74 I
VTé6 50,05 II 56,37 II
QT5A 15,88 I 36,37 I
VT4A 27,11 I 87,4 II

loang, khién néng d6 C1~, NH;"-N giam. Thay vao
d6, néng do Fe?* ¢6 xu hudng ting & mot s& giéng so
véi mua kho (NB4, QT5B, QT5A, VT4A) va dic biét
nh4t 1a NB4 véi ndng do Fe>* cao gip 14,26 lan so
v6i quy chudn (Fe>™ = 71,3mg/l). Day la mot trong
nhiing nguyén nhan xudt hién giéng NB4 trong khu
viic nghién cttu ¢é chit lugng nudc “khong phu hgp
dé st dung” vao muia mua.

KET LUAN

Trong s6 Entropy dugc st dung trong cong thiic tinh
chi s6 chat lugng nudc dudi dat la moét phuong phap
lya chon trong s6 hién qua trong viéc danh gid chat
lugng nudc dudi dat. Thé hién rd tinh khach quan vi
trong sO cla tling thong s6 dugc tinh toan dya trén
muic d6 bién thién ctia méi gia tri va phu thudc vao
nguén di liéu miu. Cé thé dé dang tinh todn trén
Microsoft Excel, han ché tinh chu quan trong két qua
cudi cling.

Chi s6 chét lugng nudc dudi dat stt dung trong s6 en-
tropy (EWQI) dugc ting dung trong nghién ctu nay
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gitip phan tich ré hon, khich quan hon vé chit lugng
nudc dudi dat, giup cdc nha quan ly hiéu ro hon vé su
bién d6i theo khong gian va thai gian ctia chat lugng
nudc dudi dit, ti d6 dua ra duge cac giai phdp nhim
quan ly bén viing nguon tai nguyén nudc. Chat lugng
nudc dudi dat trong khu vuc nghién ctu dugc chia
thanh 4 loai chinh. Trong d6, chit lugng nudc dat “rat
t6t” chiém trén 70% cic giéng vao ca mua khé va mua
mua. Chi 6% cac giéng c6 chit lugng “khong phi hop
dé sti dung” trong s6 17 giéng tai khu vuc thi xa Phu
My.

DANH MUC CAC TU VIET TAT

EWQI (Entropy Water Quality Index): Chi s6 chat
lugng nudc trong s6 Entropy

WQI (Water Quality Index): Chi s6 chat lugng nudc
TH (Total Hardness): Tong d¢ cling

TDS (Total dissolved solids): Téng chit rdn hoa tan

XUNG POT LO1 iCH

Nhém téc gia xin cam doan ring khong c6 bt ky xung
dot lgi ich nao trong cong bé bai bao.

DPONG GOP CUA CAC TACGIA

Nguyén Hai Au déng gép xt ly dit liéu va viét chinh
ban thao.

Tran Minh Bao, Pham Thi Tuyét Nhi dong gop xti ly
di liéu.

Tat Hong Minh Vy tham gia phan tich két qua va viét
bén thao.

Tran Ngoc Hiép dong gop vao viéc xti ly tinh toan dit
liéu.

Truong Tan Hién, Luu Khénh Linh tham gia vao viéc
phén tich két qua.

LO1 CAM ON

Nghién ctiu nay dugc tai tr¢g boi DPai hoc Qudc
gia Thanh ph6 H6 Chi Minh (PHQG-HCM) trong
khuon khd Dé tai ma s6 C2019-24-04.
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Hinh 2: Chi sé EWQI cac giéng quan trac theo trong s entropy nam 2017.

QTSE WT4E W QTSA VT4A

Tén
giéng
NB1B
NB2C
NB3A
NB3B
QT7B
NBIA
NB2A
NB2B
NB4
QT11
QT7A
VT2A
QT5B
VT4B
VTé
QT5A

VT4A

pH

4,79
4,88
4,56

4,84

5,78
43

6,17

TH

19

360

15

75

68

62

12

196

19

156

TDS

18

48

11

48

852

22

52

26

288

27

381

95

44

330

155

175

748

SO42-

21

27

16

10

90

15

Cl-

20

69

253

17
10
14
13

253

17

512

45

153

Chi

0,006

0,002

0,014

0,002

0,039
0,01
0,042

0,008

Fe2+
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Bang 6: Mua mua

Tén pH TH TDS SO42- Cl- NH4+- NO3- F- Chi Fe2+
giéng N N

NB1B 7,15 6 24 0 9 0,12 0,94 0,24 0,002 0,98
NB2C 7,8 11 43 0 17 0,06 0 0,33 0,007 4
NB3A 7,27 0 17 0 5 0,06 1,29 0,31 0,009 0,4
NB3B 7,32 11 51 9 15 0 2,36 0,38 0,002 0,26
QT7B 7,18 234 636 9 201 3,01 0,12 1,6 0,009 9,45
NB1A 7,1 9 26 3 6 0,1 0 0,23 0,012 1,31
NB2A 7,07 0 50 0 22 0,08 1,32 0,26 0,005 1,39
NB2B 7,4 10 22 0 13 1,01 0,1 0,27 0,005 0,71
NB4 58 116 724 120 376 18,4 0,1 0,9 0,16 71,3
QT11 7 0 27 0 13 0 0,6 0,22 0,003 0,11
QT7A 7,19 11 76 0 37 0,08 0,1 0,41 0,005 32
VT2A 6,46 15 35 3 5 0 1,75 0,37 0,008 0,41
QT5B 7,67 6 10 0 7 0,07 0 0,17 0 53
VT4B 7,2 109 246 6 106 0 0 0,41 0,004 593
VTé6 7,38 18 129 22 47 0,04 0,46 0,25 0,02 12,8
QT5A 7,48 7 35 0 5 0,04 0 0,33 0 8,38
VT4A 7,24 94 147 21 28 0,15 0,22 1,79 0,023 21
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ABSTRACT

Groundwater in Phu My town is exploited essentially in Pleistocene aquifer and, used for many
purposes like irrigation, domestic, production and animal husbandry. In this study, Groundwa-
ter Quality Index (EWAQI) is calculated with Entropy weight method to determine the suitability of
groundwater quality in study area. This method demonstrates the objectivity of each parameter
calculated based on the degree of variability of each value and depends on the sample data source.
The groundwater samples were collected from 17 wells in dry and wet seasons in 2017 with ten
water quality parameters (pH, TDS, TH, CI=, F~, NH4 T-N, NO3 ~-N, SO42~, Pb va Fe?*) were selected
for analysising. The analysis results indicate groundwater quality is divided into 4 categories in this
study area. In particular, over 70% of wells are "very good" water quality in both dry and wet seasons.
Only 6% of wells are " water unsuitable for drinking purpose" of the total number of mornitoring

wells in the study area.
Key words: Entropy weight, EWQI, groundwater quality
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